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k*8 0X. £S*?l;L<fcfc'JK^9 0%s £ b < tt'JK fcfc 9 5 XT 

1E?<J (f) fcfcwts rxh»J>^x>h^^j ktts ;W7«jy>f^> 

0i;L«> 0.2xSSC?tJ£ (1XSSC : 15 mM^x>^3^- h U^A S 150 ■Mttft^> U 
N 0.1% SDS^^t-eO'Cs 15#H©ffi&&#**H*1'*o 

B50 (d) x (e)^*iV(f)tHl^ r^K^r^r*- K*J»* 
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ft Jfo ? * R N A IE n % & £ ti S o 
PF 1 0 2 2^fl£jiS*>£yv »Sfcf&JIBg**fcTi8»T8L 

7 pf i o 2 2m%&nm®y ; kmkfrtiti*? 4 ? 

(3, MMS&r^'f ^-£-&f£U ^ft£ffl^TP F 1 0 2 2^K£0Mfi*©y 
/ADNA&SFSfcLfcPCRJfe&ISHSU ^«^7*^ K^BI^Jt^^CDDNABfJt 

If ffl £ tix v * & & © § ffl v > I) z. t ifi -e i 3 o 

■ttttT^S***-*©^^^ WM> PUC^ (pUG18ife(*pUG118#)- N 
pBluescript^ (pBluescriptll KS+^) „ £ £tfpBR3223f ©7^;* 5. K^lf 
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h 7 7i7-i h'J7h77 >^>>*~ B«®7 ^ y tt^AlRilXjt^ 

TC^Hl^^O^E^Js &£lMbplggg>PF 1 0 2 2 mn^Mn^-ca^Mt 

spfio2 2»R4M6*©»&?©«!iaii2^j* J we>n*o 

rG N argBs trpC x niaD , TRP1 N LEU2, URA3^©3tfe^^#(J^ tl2> 0 
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mm. mm. mm* *D»*b<»* PFio2 2^4im 

Kft ft b < t±P F 1 0 2 2®1* ( Mvcelia sterilia, FERM BP-2671) Tf 

| 5o LTHu «*tf* xl,* rP#l/-5/3>«U ^'Jxfl/^'J 

&*U fittC^t^^l^M^nSc PF 1 0 2 2^«£: 



b> N *U^:7h>> Yj^x^x 'f-^b^ Bfc&TV^E-^A, S3 



>«*»2*y>A, i^^^>^, y>«i*u'^A, B&ggs§s> &fcS8v 



WO 01/18179 



PCT/JP00/06103 



.mrafctts *>u**;k 7;i/^wm ^7^n lh-20 (77 




tt s PF 1 0 2 2«K**«r**tt« Mff * b< - **»*K ttPF102 
2ttR (feeMa sterilias F^tM BP-2674) ^-fe <&i 0 r-J£IWsiW£ffi*'* £> 
jt^^-fcbTtts PF 1 0 2 2*H^««T«f6'r*«IWWI (^^-^ 



^**-##l;L<> §&»£b<&PF 1 0 2 2111* (Mzceliaster 
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ilias FERM BP-2671) tt\\xm&%UWUn*ftftT7i/*7* Y&fmfR 

f i o 2 2vm&. v?t u < i±s p f i o 2 2ttjt£gS7MMe?-£ffl0ffi8i# 

P F 1 0 2 2 «BK©*HT?»*L-D>f i/> x D-?l^ SfcliD-? x-;i,?LIt£ 
^J&bfcivj&ifcfcwtfck ^£t-£SM£fc&SII©glSft£»bT^#-f 
Sutti^ PF 1 0 2 2t/W3;£&PF 1 0 2 2^K©S§##££g£-fr& 

z t ft vim? & £ o 

H Jfe #i 

mmm i : p f i o 2 2t>g^B»e>g>^7 r 7->>^7^ K^»^atfe^® 

#V ADNAlis P F 1 0 2 2g& ( Mycelia sterilia, FERM BP-2671) IzMVX 

\NmM&tzm?mm£.£*)$if££m*M%Ls pf 1 0 2 2©£mt££ipj±£-e 
fePFio2 2Qon&mnM2-2mfrt>tomLito pf 1 0 2 2yom&mmm- 

26&£50 ml©ffiJ$«fe [1%-Y-^ hi*^ 1%t;Hx^ 2%*U^7*h>, 

2.5%40m— ^ o.i%';>^7km2*»;>i7As o.05%«kv^*»>«7A (pH 

7.0) ] T26°CtT2BP^*U a^HtJ: DMfMfcEHRLfco ftfctifcBtf: 
^ifilfll^s ?L&h?L#£ffl^TS#b£o C©m#bfcM#fr£>IS0P 
LANT (-y#>^->#) £«£:tK S^crD hu-Mlft^^V ADNA^^Itb 
fee #^bfeyyADNA^Sau3A 1 £ «fc t) b fc&> 7#D-;*y;u*ftf§c 

ffij{Cj:t)15 kb-20 kb©DNA^fit^(s]lSts u^7;i/* 'j7t7 7T^--l?Tl 
SU DNA«tf"©**SKy>IMbbfco ^!©DNA»r>t^7 7-^^e7^-CDLa]nb 
da DASH II Uf7^^->S) £t?Abfco ^©<fc^fcbTt#e»nfc$IJIx.7 
5» — V^ty 9 — Gigapacklll Gold Packaging Extract (7 h^^^— 
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» 

^0^, £©*fi&*7 7-^£:*JS§8XLl-Blue MRA (P2 ru-r- 

flWfc&UT* WTSMYDG (ffi£J#-53) i: WQYFPT (IS?'J#^4) £J!tBL£o £ft£ 
©IB?!I£7g£, V - TGGAC IWSNATGTAYGAYGG -3' (IS5W§5) ££tf5' - GTIG 
GRAARTAYTGIACNAC -3' (S9!l#f6) ©r7^T-SMl/fco cn&O^^ 

PF 1 0 2 2»K4M*&*liUfcy>'ADHAft»5lfcLTPCR* 
^rofco PCR&x 50^1'©KJC6«[^^ J ADNA50 ng£«fS!fcU 1.25 unitOExT 
aq DNA^U^^— \£ (^pjiifl:) ^ WittW v 7 y - £ «fc t^dNT? Mixture, 
mO^MOr^^-fcrn^ WTO^TSiSSffofce 94°C 3#Hk [94°C 
1#KL 65°C (11M7;i/S£0.5 o CTlf £>) l#Bx 72°C x30[6] N 72°C 

3^o c:©&Jfo£«fc!)if$350 bpODRABrfrifltlB U £ ©DNA®T)t ^Original TA 
Cloning Kit U>thn^x>^) *fflV\ mft©7'D Mi— ;i/tc#£^TpCR2. 

d<Z)<fc?JcbT7P-->7*L fcDNA»f ft<DMMmm<D&%.&s DNA Sequencin 
g Kit dRhodamine Terminator Cycle Sequencing Ready Reaction 
^^•^XfAXIt) i:ABI PRISM 310 Genetic Analyzer (777>f hVS>f;*S/7x 
T^AXtt) fcffl^Tx l>3-iH:^^oh *©*£Hlx IMBLfcDN 

>mmm*mffifrizfyt)&&#2>::t£&t)mMvtzo pcri±, 5o# 

pCR2.l7^7x5. \"<2*—%mmtbs 1.25 unit©ExTaq DNA#U^— b? 

&J:tmtt©^y 7 7-, 0.2 mM dATPx 0.2 mM dCTPx 0.2 mM dGTP N 
0.02 mM dTTPs 0.18 mM 7;i/*l/-fe>f >S»TP (FluoroGreen, 77i> + A 7 



WO 01/18179 PCT/JPOO/06103 



^6) JUTO&frCEJ&fcfrofco 94°C 2^>K> (94°C 30g>IBs 55°C 

1#Pb1 72°C 1#BS) x25dk 72°C 3#BS«> £©EJfofc:<fc t> . ^350 bp07MU 

mMWl<Dl£&UZftWkbtz77-?<DB!&$titz7'\s--h±K:, Hybond-N 

A^l*H«i4U^>7 r l/>t:iS«$-&feo 7 7-^DNA«#bfc^>:/l/>£> 
Hybridization Buffer Tablets (T^S/tA 7 7^"?»>7 M^^^^tt) ^ 

/W7*y^-g— ^3>*frofc 0 ;*>7*l/>£lxSSC (SSC : 15 mM^ 

*.>m± h U £ Ax 150 mM^b^ £A) -0.1% SDS^*T'60°C, 15#Bfl 
ifcfrU £*>t^ 0.2xSSC-0.1% SDS^^T-60°Cs 15£f*g&^bfco 7;i/;frl/ 

■ 

Hr-f>t/Wfc (Anti-fluorescein-AP, Fab fragments U >fJ— • T>A-f A 

TWWA&) i'»7*7,7i-h U • TWW A#) £ffiV\ 

i<t(D7D b3-;i/£t£oTtTofco £©<£?£ bT7-D-7l;iffl^&11$©5' 

50 T* § 5 ' - GCGGAATTAACCCTCACTAAAGGGAACGAA -3 ' ( K8I#^ 7 ) £ <fc 5 ' - 
GCGTAATACGACTCACTATAGGGCGAAGAA -3' (12^J## 8 ) £75f bTfflV\ 
PGRCi ^liiibfeo PGR{^ 50/^10^^^^ ^^0— >DNA-100 ng£t§^£ 
U 2.5 unit©LA Taq DNAtf U;*^~ , »Ws»7 7-*it; 
dNTP Mixture, 2.5 mM^b^ A N j3<tlf0.2/zM©r7>f & 
TO^TRJfeSfrofc. 94°C 1#H&\ (98°C 108>RSs 68°C 15#R8) x25[eU 
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72°c i5#is. '&<otifr?vmyo*mmLiz&, * * if u ?>?k\z 

0. 5 kb~2.0 VblZfrMbtzo £©$rtf-©3fc*isi£T4 DNA#U*?-H?-C¥JIHbU 
T4^';7^l/^f-K^^~"gfc:«t D U>lMbbfcSk pT7Blue (V;^x>ft) © 
EcoRV«Mfcfc#AU *J3§gJM109*fc£^ALfco £<Z)«fc5fc: LTf§e>ftfcl68<iCD 
3D~-£M13 Primer M4 (SSjttt) :fe«J:tfM13 Primer RV (SSStt) Sffll^ 
Tit&PCRU ZftZmmbtzW., M13 Primer M4 ($i@jg#) §77-fT-tl 
-Ci/-^x>^§^T^fe 0 PCR&. 50/xlOSii&^4 , > 1.25 unit©ExTaq DNA^U 

i^mmt) s »(*0^y7T-*«fctJ f dKTP Mixture^ £«fctf0.5,tfM<Z) 
7*7^7-^^ £tT©*#-C&Jfc£fTofco 94°C 4#B8> (94°C 30#F^ 
55"C 308>IHk 72°C 2#ftg) x30|fik 72_°C 3#Bg„ £tz, *>-?^>M$, DNA 
Sequencing Kit dRhodamine Terminator Cycle Sequencing Ready Reaction {7 
-7^4 l?;Wt^rAXt) £ABI PRISM 310 Genetic Analyzer h* 

**E5!l*7ct:0r*:ti9!W-U"CPCEt:«t»)*fiU CftfclMSbfc^ PCR£/8^ 
A»rJtl5606 bpCD^SiE?'J£*&£b;fco 

£©ia?!l£Ji?#rLfci:;r 59633 bpfrkfta^-T^u—r-f >yy\s-& ( 

ORF) £©ffi?Jfr&*»£ft**W^Kfci:* 32107$ y»Syix 354 

*Kv^l^tt*^tfc^ W^HB:3i-7^>^#* (S39842) f&tK ^© 
fj|^£^©0RF©J&SI2^J£i^Jit©iB?U#^ 1 £tz*<D7$. sMMMZmn 

M&@M£ — - .... 

1. »£^*3^©^£^**-©#B6 (Ell) 

(1) ^7^^^ FMIiI^JiO^D-r>^ 

H»J 1 © 3 Tf§ & *lfcB§& £ p - > £> , Jfp A £ tlfcDNABfiJt £ NotI lz£ t>#) 
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DfflU pBluescriptll KS+ (7h^^->#) ONotl^^^Abs 7*^7^ 
b*pPF7£ft|gL£o pPF7£BjnIII:fc£mtoaIiCcfc 0 OTrbfcgL T#P-7« 
mm&lfrU ^8250 bp©DNA®T#£T#P-7^;U^[5]lftbfco £©®Tfr£pB 
luescriptll. KS+tc^AU 7*^7 5; HpPF7-l^f«bfe 0 

pPF7£§m*:bs N*^f«^?)BaiinigP<4^-t:(D^440 bp (IS#J#-s§- 945^^ 
IE?>J#^10£<5&J1) £fc&m70 bp (IH^J^ll^^^iE^J^lO^^ffl) £ti 
4@T afctoCDT^v-^bT, 5' - AGCATCGGATCCTAACAATGGGCGTTGAGCAGCAAGC 
CCTA -3' (IEJWf9s 0Mm%1®frb\0mB<DttetiPbfflm.m!&T2>£olzm 
«■) £fc&5' - AGCATCGGATCCTAACAATGTCAAACATGGCACCACTCCCTA -3' (iB^J^ 

li, 0R?mMMmu®ttetfrbmmmi&tz>£ofcmm s &xvs' - tttgctt 

CGTACTCGGGTCCT -3' (IE?!l#-tlO) Smalffifcfr g> CjfcSjg g; TO^) 

920 bp^tili-rSfc*!)©^^ v— i:LTs 5' - GCATCGCGATACTAGAGAAG -3' 
(IE3Wfl 2) £«fcl55' - AGCATCGAATTCGGATCCCTAAACCAACGCCAAAGCCCGAAT -3 

' (gs#i#^i3) ^ffl^TPCR^Tofco coi^ ^mcom^y^^y^- h 

£-$#fif«fc^CD5' {$:fc<fctf3' {13(3, Ba#ITO£#AT£<fc?£7^ v-© 
ISti-^fTofco PCRti, 5O#l0£j5&$fk 150ngCD7*^7^ KDNA£HS2:U 2. 
5 unitGDKOD DNA^U^^— if (Mftmmii) , ^©ny 7 7-:fc«fctfdNTP Mi 
xture, 1 mMJgfls-x' 7**5^2^ ^et^O^M©^^ WTOittT* 
SJfS^fTofeo 98°C ZOmS, (98°C 15W, 65°C 2#P^ 74°C 30#P^) xlOUk 
74°C v— ^ffl^T#^tlfcPCRKJ5S^Sx^7-;i/t*JSU PCR 

H$j£[E|iRbfco N^M^Ciltlt BamHI&J^Banlllfci: *K C^Sg 
ISWtiHLTttx ^I££tfBamHIt£^»rb;fcgL TtfP-XWftM&l&U 
DNABJi £ T iS P -7 y ;i/ £> ®l& b tz o 

pPF7-iCDSiak BanHIfiBttKx ±fB©C*«ig«PCRirfr&*PAU 7*^7 Kp 
PF7-2*ft»bfco £07^75. K*BanI"*«ttJ f BMfflI-C«I»fbfc^ T#P- 
7^;i/«^i&b> #}9170 bpODNABTM-^T^P-X^l/^^dllRbfeo CCD 
DNAirfrMtf£iE?iJ#^9 j3<t^E^J#-tl0^ffl^Tft^bfeN*«^^, fflft 
pBluescript II KS+0BamHIM£$PAT££ £ »K *$8UJ3©S«K5 it 7 , $/ 
^7-^h^^m^^^H^bs 7*77 3- KpPFsyn(0RF©N*«fr*>10#SO 
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Met*&WfRW*&)*ft*»bfco 

pPF7-2*»e>ta)!)fflbfctt9170 bpODNAK>i-36Wt:iB^IW9*J:rfS9!J 
#^ll£^TftMbfcN*^:$^ HfiftlN PHSG299 (SiBJfitt) ©BamHIgMfc 

LTi33;fc^£BjmH^ 
pPFsyn^^ttpPFsynN^BamHIT-^OiTbfe^ WRr?*/'**'?* F^fifcS**3t£ 

PF 1 0 2 2W9.£MMV>>f J hMkO^m. 

PF 1 0 2 2tlK£j^® (FERM BP-2671) <b>f J (H. Horiuchi 

et. al., J. Bacterid., 170, 272-278, (1988)) fcffitt©;&$jfcftofco H<£ 

£-fPF 1 02 21ft (FERM BP-2671) *m%M (H$gftt»» 2. 0 
%x ^^—^ 1. 0%x #V^7h> 0. 5%s /J^K^ 0. 6% N m 
Sx^^ 0. 3 %s 0. 2%&&vmSt*)^>*& 0. 2%;&S 

gf#pH7. 0 ; W097/00944*f HJte#ll#P) T2BS^*U it'0#8t (350 
Orpnu 10#) t:«koTMfr*la|JRbfc'« &V>T% f§&ftfcS#£&l£f£*#U TE 
£S&SSU 3%SDS$g««K 60°C, ZO^mUBM^ TEfSfn 7 x y HJ (3 <fc D * 0 
ttB^fcRfofebfeo &ffi^tx*y-;i/*t*Mb&s b?A 0>^*t 

ijD-;V6000t«J:D«K%itiafls**fco £n£TEfig*P7xy -^m, x*y 

-;WfclBMb&fTV\ raJ8£TEfc&#U -M^v ADNAh bfco 

PF 1 0 2 2&W£ggg)3V A 7 4 7? U-g>^M 

±ib© «t o izmm. b fc PF1022 ynn^mm &&>f j a dna % s^ai \z & t> g& 

0 BamHI ^— A {C T4 U ^f— ¥ ^3^^- " 

r Ver.2) ^m^XM^^tzo Z fl £ x # y TE tffilfeo 

£0 £ffiWts *»«LB392«tt:f«lfe$*s 3 
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©£ffifc:«fct>fi&ftfc 13xlO 4 0i (2.6xl0 4 PFU/ml) 07 7-^7^ 

PF 1 o 2 2%i!B£lgft3fe©3V aH^iEliiHPz^ 

PF 1 0 2 2tlft£Mfr*>S3i{b;fc:4V ADHASfeSCs 8-73U£ JHK8-73R&& 

fcft^PCR£fr^fc.PCR©£]&aM*liN 94°C30#^ > 50°C30#F^ 72*C90#>IH©;< 
^y^25tUilD?g-rc:^^cfc t) liftoff ofco £8-73043 <fctf8-73R0DNAIB 

8-73U: CTCAAACCAGGAACTCTTTC (E^!)#"t 14) 
8-73R: GACATGTGGAAACCACATTTTG (IE#I#^ 15) 

7*5 — ££ N /W^>M+t'fD>h7>777-^>7*7> (7Ti/tA77 

;V7J/7;W*ri'ttll) tgfls TyT/* V *J*SU 5{g$IjgSSC (SSC: 15mM 

fco =*fy h£fett©7ji£W£oTs llSHOru/W yVV-f-e— i/3> (42°C) 
©gL $fc©«»fcbfc7D-:/%sainU 16«fffl (42°C) /W7'J^^3 

tfif>f**r©iB5vs ^6kb©HindIII®r/t#'?V ADHAOIBIIRS***?**^ 
-gtbTl^Co ^0HindIII»fM-©ft!llS0^«fe0§0 2 fc^f* HindIII#rtfiipU 
C119^-9-7 r ^D-->^b (pRQHin/119) s JUft©ISSfcfc:#bfco 

— pRijf jt fe ? ©^5 £ -ffi 4? £ IF £ ~ 5 - $~-m$r- 

&PCR$S£ffl^TJtMibfco rP^-^-OlffittABP-Neco^.ktJfABP-NbaBx -7jx 
#-^*-#-©iiti i±ABP-Cban45 «fc tfABP-Cxbafr S7*7>f7-$ffll\ PCRTx - 
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frofeo KJft^ttx 94°C30#^x 50°C30#>R8 N 72°C90#P^©^^ y 7*25®^ 
t)3S1"i £££ t)J§ffi£fTofco WT^ABP-Neco N ABP-Nbank ABP-Cbam*5ctt>* 
ABP-Cxba©DNAifi#J S ^ 1" o 

ABP-Neco: GGGGAATTCGTGGGTGGTGATATCATGGC (ffi^JS^ 1 6) 
ABP-Nbam: GGGGGATCCTTGATGGGTTTTGGG (IB?!|#^ 17) 
ABP-Cbam: GGGGGATCCTAAACTCCCATCTATAGC (iB#l#-^ 1 8 ) 
ABP-Cxba: GGGTCTAGACGACTCATTGCAGTGAGTGG (E8l#-5 19) 

-^^-^-ttBajflljS^VaalT^bU ll$©6#3lT?^bfcpBluescriptII 
KS+fcJP&JMSbfco dn^Xbalt-Yiibts pMKDOl (W098/03667^) h 
T>f ^^WttJb-bs' h£#AbpABPd£1i^bfc (03) . pABPd&AbfiHtfc^© 

#>©$B^ * * — "C & 3pABP/PFsyn(0RF©N*^fr 6 10# g ©Met** £ ISiR||&)£ 
ct^pABP/PFsynN(ORF©N^l#@©Met^P>^m^)^f^Mbfco 

2 . p f i o 2 2mns.mm^o^y : y^^r^ ^^mmm^B^omxt^ 

PF 1 0 2 2®#c ( Mycelia sterilia^ FERM BP-2671) ^©#Bg|^*-©# 
A(is W097/00944-tCEtt$ixfclllfc«l©»Ssfc:(ieoTfTt\ M^D7>f»> 

Abpl 7D ^ -©lEffl £ » b fe 7*7 5' - TGATATGCTGGAG 
CTTCCCT -3' (m$m^ 2 0 ) *iW|ttTrj/^rf K^J»*3lfi^F©E5!l 
j&»e>fflRb'fc75>f7-N 5' - GCACAACCTCTTTCCAGGCT -3' (IB#J#^2 1) § 

bfco 

50 ml©®igJfefcTjtfc^#A#:i3<l:TJ c &lfc ( Mycelia sterilia , FERM BP- 



» 
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2671) £^ft^ftmC26°CT*2Blia*S#lbfc&> Zti^tMDigmm ml $50 ml 
<D%\*®£.mt%t& [6%7k&U 2.6%M^ 2%'J^J23i\ 1%77-^t^7, 
0.2%^^**^A77JOntk 0.2%^#;i^>£As 0.3%^bthU^A 
(pH 7.5) ] 26 c CT*4B^«bfeo :tglir&<H500rpm-e5#F^ii^f <& 

MffclO mg^ctm.O ml©:ff-7*t:-7: (*I0.5 mm) £Aft£2 mlcDV-T^P^ji. 
-71^ 1.0 ml©j*tti^y77- [50 mMh'J^-^ (pH8.0) % 0.3 M^b£ U 
£A N 60%^U-feP— ;K 10 aMx* L l'>$>7 , $>4»&2;*-h 'J»>A N 5 rOW** 
7,\s4 h— ;K 10/^MD-f ^7*^> n 1 mM7x-;i/^#>;*;i'*>^ 60>ug/ml3r 

£$§iabfco :®v-f ^D3^-:/£Mini-Bead-Beater-8 

*l,£15000 rpmT*5#HgSI'l>b£:^ 100/zl®±ii£100/d©10% h U * p DM 
MttA^ S^bfco 15#|g;ttfibfc&x 15000 rpmT'lO^jgitvb. n*>tl 
tzitm*. ti/iHDTMVmSL (2%$iH-hU *A S 0.4%*Kfb^hU^A) 
fc8f?U 60//lCD-y->7";W^y [125 mMh (pH6.8) . 20%^U 

-feD-;K 4% K^^WMH- h U£A, 10% 2-^;i/*rhx^y-;K 50 

mg/l 7da7i;-;^;H £«]bfco cn^^ll7K^T-5^Jp^bfe^s 

mm^i&^^A (r73ft) tw«t t). 4%~20%©tf UT£t);i/T^ 
fflbT^M,?^® [Sodium Dodecyl sulfate - polyacrylamide gel electrophore 
sis (SDS-PAGE) ] *fi-otzo *'«»ttWJ7^'J^7^ WMis ^>f'^ 

-cbb (fn^^tt) I#©7d h^-^M^fii/feo ««t*J:rf 

pABP/PFsyn*#AbfeJt^#Att*^ttmbfc^>^^ftCD«m^»i©^m* 
i4tglfeo £fcs ^jSct^pABP/PFsynN^^Abfcjtfe^A^^amb 
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50 mi®Mmmzxmfc?mxfc&&vmfazzh?n%i*iz2G°cz*2Bm% 

tfe^x Ztl^tMDigmm ml£50 ml<Dm*<D£.M%1&fc&ML» 26°CT'6B 
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PWLh l?j£lih?U 3000 rpmZlOftmM'b Ltz'&, ±M*<D% 

MtUDmfofrZito&Ltz'PF 1 0 2 2tJ||£Mft£n h 4^ 7 >r £ b& 
^^fitfco *7Ahim LiChrospher 100 RP-18 (e) (WUCft^*!) 
IK ^^A^JSii40 o C, &ifr*§&80%:P-fe h «E3Siil-.0 ml/mini: bT> 
210 mn©«t«fcDPF 1 0 2 2il^{t}tfco £ ©lfe# fc: £ £ P F 10 2 
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PF 1 0 2 2$>K Ug/ml) 
8 8 
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<210> 1 
<211> 9633 
<212> DNA 
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<220> 

<221> CDS 

<222> (1 ). . (9633) 

<223> peptide synthetase for PF1022 



<220> 



WO 01/18179 



2/60 



PCT/JPOO/06103 



<221> matjeptide 
<222> (13). -(9630) 



<400> 1 

atg tea aac atg gca cca etc cct acg atg ggc gtt gag cag caa gee 48 
Met Ser Asn Met Ala Pro Leu Pro Thr Met Gly Val Glu Gin Gin Ala 

-11 5 10 



eta tea ctt tea tgc ccc tta etc cct cat gac gat gag aaa cac tea 96 
Leu Ser Leu Ser Cys Pro Leu Leu Pro His Asp Asp Glu Lys His Ser 
15 20 25 



gac aac ctt tac gag caa gca act egg cac ttc ggc ttg age cga gac 144 
Asp Asn Leu Tyr Glu Gin Ala Thr Arg His Phe Gly Leu Ser Arg Asp 
30 35 40 



aag ate gaa aat gtc tta cca tgt act tec ttt caa tgt gat gtc ata 192 
Lys He Glu Asn Val Leu Pro Cys Thr Ser Phe Gin Cys Asp Val He 
45 50 55 60 



gat tgc gee gtc gac gat egg egg cat get ate ggt cac gtc gtc tat 240 
Asp Cys Ala Val Asp Asp Arg Arg His Ala He Gly His Val Val Tyr 

65 70 75 



gat ate ccc aat aca gtg gac ate cag cgt tta gee gca gee tgg aaa 288 
Asp He Pro Asn Thr Val Asp He Gin Arg Leu Ala Ala Ala Trp Lys 

80 85 90 



gag gtt gtg egg cag aca cca ate ttg agg ace ggc ate ttt aca tea 



336 
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Glu Val Val Arg Gin Thr Pro He Leu Arg Thr Gly He Phe Thr Ser - 

95 100 105 

gaa acc ggc gac tct ttt cag ate gtc ttg aaa gaa ggc tgc eta ccg 384 

Glu Thr Gly Asp Ser Phe Gin He Val Leu Lys Glu Gly Cys Leu Pro 

110 115 120 

tgg atg tac gcg aca tgt etc ggc atg aag ggg gca gtg ata caa gat 432 

Trp Met Tyr Ala Thr Cys Leu Gly Met Lys Gly Ala Val He Gin Asp 

125 130 135 140 

gaa gca gtc gec get atg act gga ccg cgt tgc aat cga tat gtc gtc 480 

Glu Ala Val Ala Ala Met Thr Gly Pro Arg Cys Asn Arg Tyr Val Val 

145 150 155 

ctg gag gac ccg agt acg aag caa agg ctg etc ate tgg aca ttc age 528 

Leu Glu Asp Pro Ser Thr Lys Gin Arg Leu Leu He Trp Thr Phe Ser 

160 165 170 

cat get tta gtg gat tat aca gtc cag gaa cgc ate ctt cag egg gtt 576 

His Ala Leu Val Asp Tyr Thr Val Gin Glu Arg He Leu Gin Arg Val 

175 180 185 



etc aca gta tac gac ggc egg gac gtc gag tgc cct cgc ate aag gat 
Leu Thr Val Tyr Asp Gly Arg Asp Val Glu Cys Pro Arg He Lys Asp 
190 195 200 



624 
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aca gaa cat gtc tct egg ttt tgg caa caa cac ttt gaa ggc tta gat 672 
Thr Glu His Val Ser Arg Phe Trp Gin Gin His Phe Glu Gly Leu Asp 
205 210 215 220 

gec tec gta ttt ccc ctt eta cca tct cac eta act gtg tgc aat ccc 720 
Ala Ser Val Phe Pro Leu Leu Pro Ser His Leu Thr Val Cys Asn Pro 

225 230 235 

aat gcg cgc gca gaa cat cat ate tea tac acg gga cca gtc cag agg 768 
Asn Ala Arg Ala Glu His His He Ser Tyr Thr Gly Pro Val Gin Arg 

240 245 250 

aag tgg tec cat aca agt ate tgt egg get gca etc gca gtt ctt eta 816 
Lys Trp Ser His Thr Ser He Cys Arg Ala Ala Leu Ala Val Leu Leu 
255 260 265 

tct cgc ttt aca cac tct teg gag gee etc ttc ggt gtt gtg aca gaa 864 
Ser Arg Phe Thr His Ser Ser Glu Ala Leu Phe Gly Val Val Thr Glu 
270 275 280 

caa tct cac aac tec gag gac caa aga egg tea att gat ggc ccc gca 912 
Gin Ser His Asn Ser Glu Asp Gin Arg Arg Ser He Asp Gly Pro Ala 
285 290 295 300 



agg aca gta gtg cct 
Arg Thr Val Val Pro 

305 



ate cgc gtc ctt tgt gec cca gat caa tat gtg 
He Arg Val Leu Cys Ala Pro Asp Gin Tyr Val 

310 315 



960 
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teg gat gtc att ggg gca ate ace gca cac gaa cac gee atg cgc ggg 1008 

Ser Asp Val He Gly Ala He Thr Ala His Glu His Ala Met Arg Gly 

320 325 330 



ttt gag cac get gga ctt cgc aat ate cgc cgt acc gga gac gac ggg 1056 
Phe Glu His Ala Gly Leu Arg Asn lie Arg Arg Thr Gly Asp Asp Gly 
335 340 345 

tct get get tgt gga ttc cag acc gtg eta ctg gtg act gac ggt gat 1104 
Ser Ala Ala Cys Gly Phe Gin Thr Val Leu Leu Val Thr Asp Gly Asp 
350 355 360 



get ccc aag acc cct ggg agt gta ctt cat cga agt gta gaa gaa teg 1152 
Ala Pro Lys Thr Pro Gly Ser Val Leu His Arg Ser Val Glu Glu Ser 
365 370 375 380 



gat aga ttc atg ccc tgc get aat cgt gee ctt ctg etc gac tgc cag 1200 
Asp Arg Phe Met Pro Cys Ala Asn Arg Ala Leu Leu Leu Asp Cys Gin 

385 390 395 



atg get ggc aac teg gca tec eta gtc gca cga tat gat cat aat gtg 1248 
Met Ala Gly Asn Ser Ala Ser Leu Val Ala Arg Tyr Asp His Asn Val 



400 



405 



410 



ate gac cca cgc cag atg tct cgc ttc ctg cga cag eta gga tac ctg 1296 
He Asp Pro Arg Gin Met Ser Arg Phe Leu Arg Gin Leu Gly Tyr Leu 
415 420 425 
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ate caa caa ttt cat cat cac gtc gat ctg cct ctg gtc aaa gaa ctg 1344 
He Gin Gin Phe His His His Val Asp Leu Pro Leu Val Lys Glu Leu 
430 435 440 

gac gtc gtg acg gcg gag gat tgt gcg gaa ate gag aaa tgg aat tea 1392 
Asp Val Val Thr Ala Glu Asp Cys Ala Glu lie Glu Lys Trp Asn Ser 
445 450 455 460 

gaa cgc eta aca atg caa gac gee tta ate cac gac ace ata tec aag 1440 
Glu Arg Leu Thr Met Gin Asp Ala Leu jle His Asp Thr lie Ser Lys 

465 470 475 

tgg get get ggc gat ccc aac aaa get gca gtt ttc get tgg gat ggg 1488 
Trp Ala Ala Gly Asp Pro Asn Lys Ala Ala Val Phe Ala Trp Asp Gly 

480 485 490 

gaa tgg aca tac gec gag eta gac aac ata tec tec cgt etc gee gtg 1536 
Glu Trp Thr Tyr Ala Glu Leu Asp Asn He Ser Ser Arg Leu Ala Val 
495 500 505 

tat ate caa tec ctg gac ttg aga cca gga caa gca ata etc cca etc 1584 
Tyr He Gin Ser Leu Asp Leu Arg Pro Gly Gin Ala He Leu Pro Leu 
510 515 520 

tgc ttc gag aag tea aaa tgg gtc gtc gec aca att etc gee gtc etc 1632 
Cys Phe Glu Lys Ser Lys Trp Val Val Ala Thr He Leu Ala Val Leu 
525 530 535 540 
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aaa gtc ggt egg gca ttc aca etc ate gac ccg tgc gac ccc teg gca 1680 
Lys Val Gly Arg Ala Phe Thr Leu He Asp Pro Cys Asp Pro Ser Ala 

545 550 555 

agg atg gee cag gtc tgt cag cag acc tec gee aca gtc get etc acc 1728 
Arg Met Ala Gin Val Cys Gin Gin Thr Ser Ala Thr Val Ala Leu Thr 

560 565 570 

tec aaa etc cac aac acc acc tta cgt tec gtc gtt tec cgc tgc att 1776 
Ser Lys Leu His Asn Thr Thr Leu Arg Ser Val Val Ser Arg Cys lie 
575 580 585 

gtg gtc gac gac gac etc ctt egg tec tta ccc cac gee gat ggc cgc 1824 
Val Val Asp Asp Asp Leu Leu Arg Ser Leu Pro His Ala Asp Gly Arg 
590 595 600 

tta aag gee acc gtg aag cca cag gac ttg gec tat gtt att ttc aca 1872 
Leu Lys Ala Thr Val Lys Pro Gin Asp Leu Ala Tyr Val lie Phe Thr 
605 610 615 620 

tct ggc age aca gga gag ccg aaa ggc ate atg ate gaa cat egg ggg 1920 
Ser Gly Ser Thr Gly Glu Pro Lys Gly He Met He Glu His Arg Gly 

625 630 635 

ttc gtg teg tgt get atg aaa ttt ggc ccc gcg etc gga atg gat gag 1968 
Phe Val Ser Cys Ala Met Lys Phe Gly Pro Ala Leu Gly Met Asp Glu 

640 645 650 
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cac acg cgc get ctt caa ttc gec tea tat gcg ttt ggc get tgt ctg 2016 
His Thr Arg Ala Leu Gin Phe Ala Ser Tyr Ala Phe Gly Ala Cys Leu 
655 660 665 

gta gaa gtt gtg aca get ctg atg cac ggc ggc tgc gtc tgc ate cct 2064 
Val Glu Val Val Thr Ala Leu Met His Gly Gly Cys Val Cys lie Pro 
670 675 680 

tec gat gac gat cgc ttg aac aat gta ccg gag ttc ate aaa agg gee 2112 
Ser Asp Asp Asp Arg Leu Asn Asn Val Pro Glu Phe He Lys Arg Ala 
685 690 695 700 

cag gtg aac tgg gtg ata etc act ccg teg tat ate ggg aca ttc cag 2160 
Gin Val Asn Trp Val He Leu Thr Pro Ser Tyr He Gly Thr Phe Gin 

705 710 715 

ccg gaa gat gtc cct gga eta caa aca ctg gta ttg gtt gga gaa cct 2208 
Pro Glu Asp Val Pro Gly Leu Gin Thr Leu Val Leu Val Gly Glu Pro 

720 725 730 

ate tea gcg tct att egg gat ace tgg gec tec cag gtt cga etc ctg 2256 
lie Ser Ala Ser lie Arg Asp Thr Trp Ala Ser Gin Val Arg Leu Leu 
735 740 745 

aat gec tac ggt cag agt gaa age tea act atg tgc age gtc acg gaa 2304 
Asn Ala Tyr Gly Gin Ser Glu Ser Ser Thr Met Cys Ser Val Thr Glu 
750 755 760 
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gtc age ccg etc tec etc gaa ccg aac aat ate ggt egg get gta ggc 2352 

Val Ser Pro Leu Ser Leu Glu Pro Asn Asn He Gly Arg Ala Val Gly 
765 770 775 780 



gca cga tec tgg ate att gat ccc gac gag cct gat cgt ctt get cca 2400 
Ala Arg Ser Trp He lie Asp Pro Asp Glu Pro Asp Arg Leu Ala Pro 

785 790 795 



att ggc tgc att gga gag eta gtg ate gaa agt ccg ggc att gcg cgc 2448 
He Gly Cys lie Gly Glu Leu Val He Glu Ser Pro Gly He Ala Arg 

800 805 810 



gac tat ate ate gcg ccg ccg ccg gac aag tec ccc ttt etc eta gca 2496 
Asp Tyr He He Ala Pro Pro Pro Asp Lys Ser Pro Phe Leu Leu Ala 
815 820 825 



ccc ccg gee tgg tat cca gee ggg aaa tta tec aac gec ttt aaa ttt 2544 
Pro Pro Ala Trp Tyr Pro Ala Gly Lys Leu Ser Asn Ala Phe Lys Phe 
830 835 840 



tac aag act gga gat etc gtg cgt tat gga cct gac ggc ace ate gtc 2592 
Tyr Lys Thr Gly Asp Leu Val Arg Tyr Gly Pro Asp Gly Thr He Val 
845 850 855 860 



tgc ctg gga cgc aaa gat teg 
Cys Leu Gly Arg Lys Asp Ser 

865 



caa gtg aag ate cga ggg cag cgc gta 
Gin Val Lys He Arg Gly Gin Arg Val 
870 875 



2640 
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gag ate age gca gtg gaa gee agt eta cga cga caa eta cct agt gac - 2688 
Glu He Ser Ala Val Glu Ala Ser Leu Arg Arg Gin Leu Pro Ser Asp 

880 885 890 

ate atg ccc gtg gee gaa get ate aaa cgc teg gat teg tea ggc age 2736 
lie Met Pro Val Ala Glu Ala lie Lys Arg Ser Asp Ser Ser Gly Ser 
895 900 905 

aca gtc ttg act gec ttc ttg ata ggg tea tct aag age gga gat ggt 2784 
Thr Val Leu Thr Ala Phe Leu He Gly Ser Ser Lys Ser Gly Asp Gly 
910 915 920 

aat ggc cac get tta tct gcg gca gac gec gtt ate ttg gat cac ggt 2832 
Asn Gly His Ala Leu Ser Ala Ala Asp Ala Val He Leu Asp His Gly 
925 930 935 940 

get acc aac gag ata aac gcg aag ttg cag caa ate ctt ccc cag cat 2880 
Ala Thr Asn Glu He Asn Ala Lys Leu Gin Gin lie Leu Pro Gin His 

945 950 955 

tec gtt cca tec tat tat ate cac atg gaa aat ctt cct cga act gec 2928 
Ser Val Pro Ser Tyr Tyr He His Met Glu Asn Leu Pro Arg Thr Ala 

960 965 970 

acc ggc aaa gcg gac agg aaa atg ctt cga tct att get age aag eta 2976 
Thr Gly Lys Ala Asp Arg Lys Met Leu Arg Ser He Ala Ser Lys Leu 
975 980 985 
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ttg ggt gaa ttg tct cag aac gtg aca tct caa ccg att gag aag cac 3024 
Leu Gly Glu Leu Ser Gin Asn Val Thr Ser Gin Pro lie Glu Lys His 
990 995 1000 

gat gcc cca gca act ggt ata gag gtc aag ctg aag gag ctt tgg ttt 3072 
Asp Ala Pro Ala Thr Gly He Glu Val Lys Leu Lys Glu Leu Trp Phe 
1005 1010 1015 1020 



ctg age ttg aat ctt aat ccc aac tct caa gat gtc gga gcg agt ttc 3120 
Leu Ser Leu Asn Leu Asn Pro Asn Ser Gin Asp Val Gly Ala Ser Phe 

1025 1030 1035 

ttt gac tta ggc gga aat tec att ate gcc ate aaa atg gta aac atg 3168 
Phe Asp Leu Gly Gly Asn Ser He He Ala He Lys Met Val Asn Met 

1040 1045 1050 



gcg agg tea get ggg ata gca ctg aag gta tec gac ata ttc cag aat 3216 
Ala Arg Ser Ala Gly He Ala Leu Lys Val Ser Asp lie Phe Gin Asn 
1055 1060 1065 



ccc acg etc gcc ggc ctt gtg gat gtc 
Pro Thr Leu Ala Gly Leu Val Asp Val 
1070 1075 

tac aac etc ate cca aca aca gca tac 
Tyr Asn Leu He Pro Thr Thr Ala Tyr 
1085 1090 



ate ggg cga gac ccg get ccg 3264 
lie Gly Arg Asp Pro Ala Pro 
1080 

age gga cct gtt gag cag teg 3312 
Ser Gly Pro Val Glu Gin Ser 
1095 1100 
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ttc gcc cag ggc cgt eta tgg ttc ttg gac cag ate gaa etc gat gcg 
Phe Ala Gin Gly Arg Leu Trp Phe Leu Asp Gin lie Glu Leu Asp Ala 

1105 IHO 1115 



3360 



ttg tgg tac ctt eta cca tac gcc gtt cgc atg cgc ggg cca ttg cat 
Leu Trp Tyr Leu Leu Pro Tyr Ala Val Arg Met Arg Gly Pro Leu His 



1120 



1125 



1130 



3408 



att gat gcg etc act att gcg ttg eta get ata cag caa cga cat gaa 
He Asp Ala Leu Thr lie Ala Leu Leu Ala He Gin Gin Arg His Glu 
1135 H40 H45 



3456 



acc ttg egg aca acc ttt gag gag cag gac ggc gta ggc gtt cag gtt 
Thr Leu Arg Thr Thr Phe Glu Glu Gin Asp Gly Val Gly Val Gin Val 
1150 H55 ll 60 

gtc cat gcg age ccc ate tec gac ttg agg ata ate gac gta tea ggc 
Val His Ala Ser Pro lie Ser Asp Leu Arg He lie Asp Val Ser Gly 



1165 



1170 



1175 



1180 



3504 



3552 



gac cga aac agt gac tac etc cag ttg eta cac caa gag cag acg act 
Asp Arg Asn Ser Asp Tyr Leu Gin Leu Leu His Gin Glu Gin Thr Thr 

1185 H90 n95 



3600 



cca ttc att eta gca tgt cag gca gga tgg agg gta tea ctg att aga 
Pro Phe He Leu Ala Cys Gin Ala Gly Trp Arg Val Ser Leu He Arg 



1200 



1205 



1210 



3648 
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eta gga gaa gat gat cac ate etc tct ate gta atg cat cac ate ate 3696 
Leu Gly Glu Asp Asp His He Leu Ser He Val Met His His He He 
1215 1220 1225 

tec gac ggc tgg tct ate gac att eta cgc egg gaa eta age aat ttc 3744 
Ser Asp Gly Trp Ser lie Asp He Leu Arg Arg Glu Leu Ser Asn Phe 
1230 1235 1240 

tat tea gee get etc egg ggc tct gat cct eta teg gtg gtg age cca 3792 
Tyr Ser Ala Ala Leu Arg Gly Ser Asp-Pro Leu Ser Val Val Ser Pro 
1245 1250 1255 1260 



etc cca etc cac tac cgc gac ttt tec gtt tgg caa aag cag gtc gaa 3840 
Leu Pro Leu His Tyr Arg Asp Phe Ser Val Trp Gin Lys Gin Val Glu 



1265 



1270 



1275 



cag gag acc gaa cat gag egg caa etc gaa tac tgg gtc aag cag etc 3888 
Gin Glu Thr Glu His Glu Arg Gin Leu Glu Tyr Trp Val Lys Gin Leu 



1280 



1285 



1290 



gca gac age teg gee gee gaa ttc eta acc gac ttc ccc cga ccc aac 
Ala Asp Ser Ser Ala Ala Glu Phe Leu Thr Asp Phe Pro Arg Pro Asn 
1295 1300 1305 



3936 



ata ctg tec ggt gaa gca ggt tec gtg cca gtg acg ate gaa ggc gaa 3984 
He Leu Ser Gly Glu Ala Gly Ser Val Pro Val Thr He Glu Gly Glu 
1310 1315 1320 
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ctg tat gaa agg etc caa gaa ttc tgt aaa gta gag caa atg acg cct 
Leu Tyr Glu Arg Leu Gin Glu Phe Cys Lys Val Glu Gin Met Thr Pro 



1325 



1330 



1335 



1340 



4032 



ttc gec gtg ttg tta ggg gec ttc cgc gcg acc cat tat cgt etc acc 4080 
Phe Ala Val Leu Leu Gly Ala Phe Arg Ala Thr His Tyr Arg Leu Thr 



1345 



1350 



1355 



ggc gec gaa gac teg ate ate ggc acg ccc ate gcg aac cgc aac cgc 4128 
Gly Ala Glu Asp Ser lie He Gly Thr Pro He Ala Asn Arg Asn Arg 



1360 



1365 



1370 



cag gag ctt gaa aac atg ate ggc ttc ttc gtc aac acc caa tgc atg 4176 
Gin Glu Leu Glu Asn Met He Gly Phe Phe Val Asn Thr Gin Cys Met 



1375 



1380 



1385 



cga ate acg gtc gac ggc gac gac act ttt gaa age ctg gtg cga caa 4224 
Arg He Thr Val Asp Gly Asp Asp Thr Phe Glu Ser Leu Val Arg Gin 
1390 1395 1400 



gtt egg acc acg gcg acg gcg gca ttc gag cac caa gac gtc ccc ttt 4272 
Val Arg Thr Thr Ala Thr Ala Ala Phe Glu His Gin Asp Val Pro Phe 
1405 1410 1415 1420 



gag cgc gtc 
Glu Arg Val 



gtg acg gca etc ctt cca cgc teg aga gac eta tec cga 
Val Thr Ala Leu Leu Pro Arg Ser Arg Asp Leu Ser Arg 
1425 1430 1435 



4320 
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aac cca eta gca cag etc acc ttc get ctt cat tct caa cag gac etc 4368 
Asn Pro Leu Ala Gin. Leu Thr Phe Ala Leu His Ser Gin Gin Asp Leu 

1440 1445 1450 

ggc aag ttc gag ctg gag ggt etc gta gcg gaa ccc gtc teg aac aag 4416 
Gly Lys Phe Glu Leu Glu Gly Leu Val Ala Glu Pro Val Ser Asn Lys 
1455 1460 1465 

gta tac acc agg ttc gac gtg gag ttt cac ctg ttc caa gaa gee gga 4464 
Val Tyr Thr Arg Phe Asp Val Glu Phe His Leu Phe Gin Glu Ala Gly 
1470 1475 1480 



aga eta age ggt aac gtg gca ttt gcg gca gat eta ttc aag cct gag 4512 
Arg Leu Ser Gly Asn Val Ala Phe Ala Ala Asp Leu Phe Lys Pro Glu 
1485 1490 1495 1500 



acc att age aat gta gtc gec ata ttt ttc caa ate ctg cga caa ggc 4560 
Thr He Ser Asn Val Val Ala He Phe Phe Gin He Leu Arg Gin Gly 

1505 1510 1515 



att cgc cag cct egg act cca ate get gtt etc ccg ctt acc gat ggg 4608 
He Arg Gin Pro Arg Thr Pro He Ala Val Leu Pro Leu Thr Asp Gly 

1520 1525 1530 



tta gcg gac ctt cgt gec atg ggc ttg ctt gag ate gag aag gca gaa 4656 
Leu Ala Asp Leu Arg Ala Met Gly Leu Leu Glu lie Glu Lys Ala Glu 



1535 



1540 



1545 
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tac ccg egg gag teg age gtc gtc gac gtc ttc cgc aag cag gtg gee 4704 

Tyr Pro Arg Glu Ser Ser Val Val Asp Val Phe Arg Lys Gin Val Ala 
1550 1555 1560 

get cac ccg cac get ttt gec gtt gtc gat teg gca teg cgc etc aca 4752 
Ala His Pro His Ala Phe Ala Val Val Asp Ser Ala Ser Arg Leu Thr 
1565 1570 1575 1580 



tat get gat etc gat cgt caa tec gat caa etc gcg acc tgg etc ggt 4800 
Tyr Ala Asp Leu Asp Arg Gin Ser Asp Gin Leu Ala Thr Trp Leu Gly 

1585 1590 1595 



egg cgc aat atg acg get gag acg ctg gtc ggg gtg tta gca ccg egg 4848 
Arg Arg Asn Met Thr Ala Glu Thr Leu Val Gly Val Leu Ala Pro Arg 

1600 1605 1610 



tea tgt caa aca gtt gtt gec att tta ggt ate ctg aaa gcg aat etc 4896 
Ser Cys Gin Thr Val Val Ala He Leu Gly He Leu Lys Ala Asn Leu 
1615 1620 1625 



gca tat etc ccg ctt gat gtg aat tgt cct acc gec cgc ctg caa aca 4944 
Ala Tyr Leu Pro Leu Asp Val Asn Cys Pro Thr Ala Arg Leu Gin Thr 
1630 1635 1640 



ate eta tct aca ttg aat egg cac aag ttg gtc eta etc ggc tct aac 4992 
He Leu Ser Thr Leu Asn Arg His Lys Leu Val Leu Leu Gly Ser Asn 
1645 1650 1655 1660 
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gca act act ccg gat gtc cag ata cct gat gta gag ctg gta cga ate " 5040 
Ala Thr Thr Pro Asp Val Gin He Pro Asp Val Glu Leu Val Arg He 

1665 1670 1675 



age gat ate tta gat cgc ccc ate aat ggc cag gca aag eta aat ggt 5088 
Ser Asp He Leu Asp Arg Pro He Asn Gly Gin Ala Lys Leu Asn Gly 

1680 1685 1690 



cat aca aaa teg aat ggc tac tea aag cca aac ggc tat acg cat ctg 5136 
His Thr Lys Ser Asn Gly Tyr Ser Lys Pro Asn Gly Tyr Thr His Leu 
1695 1700 1705 



aaa ggc tat tea aac eta aac ggt tat tea aaa caa aat ggt tat gca 5184 
Lys Gly Tyr Ser Asn Leu Asn Gly Tyr Ser Lys Gin Asn Gly Tyr Ala 
1710 1715 1720 



caa etc aac ggc cat aga gag cgt aac aat tat tta gat eta aat ggg 5232 
Gin Leu Asn Gly His Arg Glu Arg Asn Asn Tyr Leu Asp Leu Asn Gly 
1725 1730 1735 1740 



cac tea ctg eta aat ggg aat tea gac ate ace aca tea ggg ccc tea 5280 
His Ser Leu Leu Asn Gly Asn Ser Asp He Thr Thr Ser Gly Pro Ser 

1745 1750 1755 



gca aca age ctt gee tac gtg ate ttc aca tec ggc tea acc gga aag 5328 
Ala Thr Ser Leu Ala Tyr Val He Phe Thr Ser Gly Ser Thr Gly Lys 

1760 1765 1770 
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ccc aaa gga gtc atg gtc gaa cac cgc age ate ate cga ctt gca aag 5376 

Pro Lys Gly Val Met Val Glu His Arg Ser lie He Arg Leu Ala Lys 
1775 1780 1 785 

aag aac aga ate ata tec agg ttc cca tct gta gec aag gta get cac 5424 

Lys Asn Arg lie He Ser Arg Phe Pro Ser Val Ala Lys Val Ala His 
1790 1795 1800 



etc tea aac ate gec ttt gac gec gec act tgg gaa atg ttc gca gec 5472 
Leu Ser Asn He Ala Phe Asp Ala Ala Thr Trp Glu Met Phe Ala Ala 
1805 1810 1815 1820 



ctt eta aac ggc gga acg ctg gtc tgt ate gac tat atg acc acc ctg 5520 
Leu Leu Asn Gly Gly Thr Leu Val Cys He Asp Tyr Met Thr Thr Leu 



1825 



1830 



1835 



gac age aaa acg etc gag gec gcg ttt gca cga gaa caa ate aac gec 5568 
Asp Ser Lys Thr Leu Glu Ala Ala Phe Ala Arg Glu Gin He Asn Ala 



1840 



1845 



1850 



gcg tta etc acg ccc get ttg ttg aag cag tgc eta gec aac att ccc 5616 
Ala Leu Leu Thr Pro Ala Leu Leu Lys Gin Cys Leu Ala Asn lie Pro 
1855 1860 1865 



act acc eta ggc agg ctg agt gca etc gtt att gga ggt gat agg ctt 
Thr Thr Leu Gly Arg Leu Ser Ala Leu Val lie Gly Gly Asp Arg Leu 
1870 1875 1880 



5664 
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gac ggc caa gac gcg ate gca gca cat gcg ctt gtc ggt get ggc gtg 5712 
Asp Gly Gin Asp Ala He Ala Ala His Ala Leu Val Gly Ala Gly Val 



1885 



1890 



1895 



1900 



tat aat gcg tat ggc ccg acc gaa aac gga gtg ate agt acg att tat 5760 
Tyr Asn Ala Tyr Gly Pro Thr Glu Asn Gly Val He Ser Thr He Tyr 



1905 



1910 



1915 



aat ate act aaa aac gac teg ttc ate aac gga gtc ccc ate ggc tgt 5808 
Asn He Thr Lys Asn Asp Ser Phe He Asn Gly Val Pro He Gly Cys 



1920 



1925 



1930 



gca ate age aat tec ggc gee tac ate aca gac cca gac cag cag etc 5856 
Ala He Ser Asn Ser Gly Ala Tyr He Thr Asp Pro Asp Gin Gin Leu 



1935 



1940 



1945 



gta cct cct ggc gtc atg ggt gaa etc gtc gtt acc ggt gac ggg etc 5904 
Val Pro Pro Gly Val Met Gly Glu Leu Val Val Thr Gly Asp Gly Leu 
1950 1955 1960 

gcg egg ggg tat aca gac cca gca eta gac gcg ggc cgc ttc gtc cag 5952 
Ala Arg Gly Tyr Thr Asp Pro Ala Leu Asp Ala Gly Arg Phe Val Gin 
1965 1970 1975 1980 



ate atg ate aat gac aag gee gtg agg gcg tac cga acg ggt gac egg 6000 
He Met lie Asn Asp Lys Ala Val Arg Ala Tyr Arg Thr Gly Asp Arg 

1985 1990 1995 
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gca cga tat cgc gta gga gac ggt cag ate gag ttc ttc gga cgc atg 6048 
Ala Arg Tyr Arg Val Gly Asp Gly Gin He Glu Phe Phe Gly Arg Met 

2000 2005 2010 

gat cag caa gtc aag ate cga ggt cac cgc att gaa cca gec gaa gtg 6096 
Asp Gin Gin Val Lys He Arg Gly His Arg He Glu Pro Ala Glu Val 
2015 2020 2025 

gag cgt get att etc gac caa gac teg gee cgc gac gee gtc gtt gtc 6144 
Glu Arg Ala He Leu Asp Gin Asp SerAla Arg Asp Ala Val Val Val 
2030 2035 2040 



ate egg cac caa gaa ggt gaa gaa ccg gag atg gtt ggt ttc gtc gcg 6192 
He Arg His Gin Glu Gly Glu Glu Pro Glu Met Val Gly Phe Val Ala 
2045 2050 2055 2060 



acc cac ggc gat cac tct gee gaa caa gag gaa gca gac gac cag gtt 6240 
Thr His Gly Asp His Ser Ala Glu Gin Glu Glu Ala Asp Asp Gin Val 



2065 



2070 



2075 



gaa ggt tgg aaa gac ttc ttc gag age aat aca tat gec gac atg gat 6288 
Glu Gly Trp Lys Asp Phe Phe Glu Ser Asn Thr Tyr Ala Asp Met Asp 



2080 



2085 



2090 



r 



acc ate ggc cag tct get ata ggc aac gac ttt 
Thr He Gly Gin Ser Ala He Gly Asn Asp Phe 
2095 2100 



acg ggc tgg acg tec 
Thr Gly Trp Thr Ser 
2105 



6336 



WO 01/18179 
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atg tac gac ggg age gag ate aac aag gec gag atg cag gag tgg etc 6384 
Met Tyr Asp Gly Ser Glu He Asn Lys Ala Glu Met Gin Glu Trp Leu 
2110 2115 2120 

gac gac acc atg cgc aca etc etc gat ggc caa gcg ccg ggt cac gta 6432 
Asp Asp Thr Met Arg Thr Leu Leu Asp Gly Gin Ala Pro Gly His Val 
2125 2130 2135 2140 

etc gaa ata ggc aca ggc agt ggc atg gta ttg ttt aac tta ggg gee 6480 
Leu Glu lie Gly Thr Gly Ser Gly Met Val Leu Phe Asn Leu Gly Ala 

2145 2150 2155 

ggg eta caa age tac gta ggt ctt gaa cca tct aga tct gca gee acg 6528 

V. 

Gly Leu Gin Ser Tyr Val Gly Leu Glu Pro Ser Arg Ser Ala Ala Thr 

2160 2165 2170 

ttt gtt acc aaa gcg ate aat tec acc cca get ctt gca gga aag gee 6576 
Phe Val Thr Lys Ala He Asn Ser Thr Pro Ala Leu Ala Gly Lys Ala 
2175 2180 2185 

gaa gtg cac gtc ggc aca gcg aca gac ata aac cga ctt cgt gga ctt 6624 
Glu Val His Val Gly Thr Ala Thr Asp He Asn Arg Leu Arg Gly Leu 
2190 2195 2200 

cgt ccc gat eta gtt gtg etc aac teg gta gtc cag tat ttc ccc acg 6672 
Arg Pro Asp Leu Val Val Leu Asn Ser Val Val Gin Tyr Phe Pro Thr 
2205 2210 2215 2220 



* 
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ccc gag tac eta eta gag gtc gtg gag agt etc gtc egg att ccg ggc 6720 
Pro Glu Tyr Leu Leu Glu Val Val Glu Ser Leu Val Arg He Pro Gly 

2225 2230 2235 



gtc aag cgc gtg gtc ttc ggc gac ata cga tct cac gec acg aac aga 6768 
Val Lys Arg Val Val Phe Gly Asp lie Arg Ser His Ala Thr Asn Arg 

2240 2245 2250 



cat ttt ctt get gee agg gcg ctg cat teg ctg ggc tec aag gcg acc 6816 
His Phe Leu Ala Ala Arg Ala Leu His Ser Leu Gly Ser Lys Ala Thr 
2255 2260 2265 

aaa gat get ata cgt caa aag atg acg gag atg gaa gag cgc gag gaa 6864 
Lys Asp Ala He Arg Gin Lys Met Thr Glu Met Glu Glu Arg Glu Glu 
2270 2275 2280 



gag ctg etc gtc gac ccg gee ttc ttc acg gcg ctg ctg cag ggc cag 6912 
Glu Leu Leu Val Asp Pro Ala Phe Phe Thr Ala Leu Leu Gin Gly Gin 
2285 2290 2295 2300 



ctt gee gat cga ate aag cac gtc gag ate etc ccg aag aac atg cgc 6960 
Leu Ala Asp Arg lie Lys His Val Glu lie Leu Pro Lys Asn Met Arg 



2305 



2310 



2315 



t 

T 



gee acg aac gag ctg age gcg tac egg tat aca gee gtc att cac gta 
Ala Thr Asn Glu Leu Ser Ala Tyr Arg Tyr Thr Ala Val He His Val 

2320 2325 2330 



7008 
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cgc ggc cca gag gaa cag teg egg ccc gtg tat ccg ate caa gtg aac 7056 
Arg Gly Pro Glu Glu Gin Ser Arg Pro Val Tyr Pro lie Gin Val Asn 
2335 2340 2345 

gac tgg ate gac ttt cag gee tea cgc att gac cgc cgc gee ctt etc 7104 
Asp Trp He Asp Phe Gin Ala Ser Arg He Asp Arg Arg Ala Leu Leu 
2350 2355 2360 

cga etc eta cag cgc teg gca gac gee gcg ace gtc gee gtc "age aac 7152 
Arg Leu Leu Gin Arg Ser Ala Asp Ala Ala Thr Val Ala Val Ser Asn 
2365 2370 2375 2380 

ate ccc tac age aag acg att gta gaa cgc cat gtc gtc gag tec ctt 7200 
He Pro Tyr Ser Lys Thr He Val Glu Arg His Val Val Glu Ser Leu 

2385 2390 2395 

gac aat aac aac agg gag aat acg cat aga gca cca gac ggc gcg get 7248 
Asp Asn Asn Asn Arg Glu Asn Thr His Arg Ala Pro Asp Gly Ala Ala 

2400 2405 2410 

tgg ate teg gee gtc cgc tec aag gee gag cgc tgc acg tec etc tec 7296 
Trp He Ser Ala Val Arg Ser Lys Ala Glu Arg Cys Thr Ser Leu Ser 
2415 2420 2425 

gtg acc gat ctt gtg cag etc ggg gaa gaa gee ggc ttt cgc gta gaa 7344 
Val Thr Asp Leu Val Gin Leu Gly Glu Glu Ala Gly Phe Arg Val Glu 
2430 2435 2440 
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gtc age gca gcg egg cag tgg tct caa age ggc gcg etc gat gee gtc 7392 
Val Ser Ala Ala Arg Gin Trp Ser Gin Ser Gly Ala Leu Asp Ala Val 



2445 



2450 



2455 



2460 



ttt cac cgc tat aat ttg ccc act caa age aat agt cgc gtt ctg att 7440 
Phe His Arg Tyr Asn Leu Pro Thr Gin Ser Asn Ser Arg Val Leu He 



2465 



2470 



2475 



cag ttc cct acc gaa gat ggc cag acg cga aga tec gec act ctg aca 7488 
Gin Phe Pro Thr Glu Asp Gly Gin Thr Arg Arg Ser Ala Thr Leu Thr 



2480 



2485 



2490 



aac cga cca eta cag cgt ctg cag age cgt egg ttc gca tea cag ate 7536 
Asn Arg Pro Leu Gin Arg Leu Gin Ser Arg Arg Phe Ala Ser Gin He 
2495 2500 2505 

cgc gaa cag ctg aag gee gtg etc ccg tea tac atg ate ccc tec cgc 7584 
Arg Glu Gin Leu Lys Ala Val Leu Pro Ser Tyr Met He Pro Ser Arg 
2510 2515 2520 

ate gtg gtc ata gac cag atg cct etc aat gee aat ggc aag gtc gac 7632 
He Val Val He Asp Gin Met Pro Leu Asn Ala Asn Gly Lys Val Asp 
2525 2530 2535 2540 



egg aaa gaa ctt acc aga agg gee caa ate gcg ccg aaa tct cag gcg 7680 
Arg Lys Glu Leu Thr Arg Arg Ala Gin He Ala Pro Lys Ser Gin Ala 



2545 



2550 



2555 
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get ccc gec aaa ccc gtc aaa cag gtc gat ccg ttc gtc aac ctg gaa 7728 
Ala Pro Ala Lys Pro Val Lys Gin Val Asp Pro Phe Val Asn Leu Glu 



2560 



2565 



2570 



gec att tta tgt gag gag ttc gcg gag gtg ctg ggc atg gaa gtc ggc 7776 
Ala lie Leu Cys Glu Glu Phe Ala Glu Val Leu Gly Met Glu Val Gly 



2575 



2580 



2585 



gtg aac gac cac ttc ttc caa eta ggc gga cac tct etc ttg gec acg 7824 
Val Asn Asp His Phe Phe Gin Leu Gly Gly His Ser Leu Leu Ala Thr 



2590 



2595 



2600 



aag etc gtc gcg cgt etc agt cgt egg eta aac ggt cgt gtg tct gtg 7872 
Lys Leu Val Ala Arg Leu Ser Arg Arg Leu Asn Gly Arg Val Ser Val 



2605 



2610 



2615 



2620 



agg gat gtg ttc gac cag cct gtg att tec gac etc gca gtc ace etc 7920 
Arg Asp Val Phe Asp Gin Pro Val He Ser Asp Leu Ala Val Thr Leu 



2625 



2630 



2635 



cgc cag gga ctg acc ttg gaa aac gec att ccc gca acg ccg gac age 7968 
Arg Gin Gly Leu Thr Leu Glu Asn Ala He Pro Ala Thr Pro Asp Ser 



2640 



2645 



2650 



ggg tat tgg gag cag aca atg tec gca ccg aca acc ccg age gac gac 8016 
Gly Tyr Trp Glu Gin Thr Met Ser Ala Pro Thr Thr Pro Ser Asp Asp 



2655 



2660 



2665 
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atg gag gcc gtg eta tgc aag gag ttt gcg gat gtg ctt ggc gtc gaa 8064 
Met Glu Ala Val Leu Cys Lys Glu Phe Ala Asp Val Leu Gly Val Glu 



2670 



2675 



2680 



gtc age gcc acc gac age ttc ttc gat etc ggt ggg cat tec etc atg 8112 
Val Ser Ala Thr Asp Ser Phe Phe Asp Leu Gly Gly His Ser Leu Met 



2685 



2690 



2695 



2700 



get acg aag etc get gcg cgt att age cgt egg eta gat gta ccg gtg 8160 
Ala Thr Lys Leu Ala Ala Arg He Ser Arg Arg Leu Asp Val Pro Val 



2705 



2710 



2715 



tea ate aaa gac ata ttc gat cac tea gtt cct eta aac ctt gcg agg 8208 
Ser lie Lys Asp He Phe Asp His Ser Val Pro Leu Asn Leu Ala Arg 



2720 



2725 



2730 



/ 



aag att egg etc act caa gca aaa ggc cac gaa gcg acc aat gga gta 8256 
Lys He Arg Leu Thr Gin Ala Lys Gly His Glu Ala Thr Asn Gly Val 



2735 



2740 



2745 



caa ate gcc aac gac gcc cca ttc caa etc att tec gta gaa gat cca 8304 
Gin lie Ala Asn Asp Ala Pro Phe Gin Leu He Ser Val Glu Asp Pro 



2750 



2755 



2760 



gag ata ttc gtc caa cgt gaa ate gcc cct caa eta caa tgc tea ccc 
Glu He Phe Val Gin Arg Glu He Ala Pro Gin Leu Gin Cys Ser Pro 



2765 



2770 



2775 



2780 



8352 
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gag aca ate eta gac gtc tac ccc gec acg caa atg caa agg gtc ttc 
Glu Thr He Leu Asp Val Tyr Pro Ala Thr Gin Met Gin Arg Val Phe 



2785 



2790 



2795 



8400 



etc etc aac cca gta aca gga aag ccg cgc tea cca acg cca ttt cac 8448 
Leu Leu Asn Pro Val Thr Gly Lys Pro Arg Ser Pro Thr Pro Phe His 



2800 



2805 



2810 



ata gac ttc ccg ccg gac gca gac tgc gee age ctg atg egg gca tgt 8496 
He Asp Phe Pro Pro Asp Ala Asp Cys Ala Ser Leu Met Arg Ala Cys 
2815 2820 2825 



gca tct eta gcg aag cat ttc gat ate ttc agg acg gtg ttc etc gaa 8544 
Ala Ser Leu Ala Lys His Phe Asp He Phe Arg Thr Val Phe Leu Glu 
2830 2835 2840 



gee aga ggc gaa etc tac caa gta gtt eta aaa cac gtc gac gtg ccc 8592 
Ala Arg Gly Glu Leu Tyr Gin Val Val Leu Lys His Val Asp Val Pro 
2845 2850 2855 2860 



ate gag atg etc cag ace gaa gaa aac ate aac age gcg ace egg teg 8640 
He Glu Met Leu Gin Thr Glu Glu Asn lie Asn Ser Ala Thr Arg Ser 

2865 2870 2875 

ttc ctg gac gta gac gca gaa aaa ccc ate egg eta ggc cag cca ctg 8688 
Phe Leu Asp Val Asp Ala Glu Lys Pro He Arg Leu Gly Gin Pro Leu 

2880 2885 2890 
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ate cgc ate gcg ata eta gag aag ccc ggg tec acg ctg cgc gtc ate- 8736 

He Arg He Ala He Leu Glu Lys Pro Gly Ser Thr Leu Arg Val He 

2895 2900 2905 

eta cga tta tec cac gec tta tac gac ggc ctg age eta gag cac ate 8784 
Leu Arg Leu Ser His Ala Leu Tyr Asp Gly Leu Ser Leu Glu His lie 

2910 2915 2920 

ctg cac tct ctg cac ate etc ttt ttc ggc ggc agt ctt ccc ccg ccg 8832 

Leu His Ser Leu His He Leu Phe Phe Gly Gly Ser Leu Pro Pro Pro 

2925 2930 2935 2940 

ccc aag ttc gec ggg tac atg caa cac gtc gcg age agt cgc aga gaa 8880 

Pro Lys Phe Ala Gly Tyr Met Gin His Val Ala Ser Ser Arg Arg Glu 

2945 2950 2955 

ggc tac gat ttc tgg cgt tec gtt etc cga gat teg tct atg aca gtc 8928 

Gly Tyr Asp Phe Trp Arg Ser Val Leu Arg Asp Ser Ser Met Thr Val 

2960 2965 2970 

ate aaa ggc aac aat aat aca act cca cca cct cct cct caa caa caa 8976 

He Lys Gly Asn Asn Asn Thr Thr Pro Pro Pro Pro Pro Gin Gin Gin 

2975 2980 2985 

tec acc ccc tec gga gec cac cac gee tec aaa gta gtc act ate cca 9024 

Ser Thr Pro Ser Gly Ala His His Ala Ser Lys Val Val Thr lie Pro 

2990 2995 3000 
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acc caa gcc aac aca gac age egg ate acg cgc gee acg ate ttc act 9072 
Thr Gin Ala Asn Thr Asp Ser Arg He Thr Arg Ala Thr He Phe Thr 
3005 3010 3015 3020 

acc get tgc gca eta atg etc gcg aaa gaa gac aac tec age gac gtc 9120 
Thr Ala Cys Ala Leu Met Leu Ala Lys Glu Asp Asn Ser Ser Asp Val 

3025 3030 3035 

gtc ttc ggg cgt acg gta teg ggg cgt caa ggc ctg ccc eta gcc cac 9168 
Val Phe Gly Arg Thr Val Ser Gly Arg Gin Gly Leu Pro Leu Ala His 

3040 3045 3050 

caa aac gtg ate gga cca tgt etc aac caa gtg ccc gtg cgc gcg cgc 9216 
Gin Asn Val He Gly Pro Cys Leu Asn Gin Val Pro Val Arg Ala Arg 
3055 3060 3065 

ggt tta aac cga gga acc act cac cac cga gaa ctt etc cgc gag atg 9264 
Gly Leu Asn Arg Gly Thr Thr His His Arg Glu Leu Leu Arg Glu Met 
3070 3075 3080 

caa gag caa tat etc aac agt etc get ttc gaa act etc ggg tac gac 9312 
Gin Glu Gin Tyr Leu Asn Ser Leu Ala Phe Glu Thr Leu Gly Tyr Asp 
3085 3090 3095 3100 

gag ate aag gcg cac tgc aca gac tgg ccg gac gtg cca gcg acc gcg 9360 
Glu He Lys Ala His Cys Thr Asp Trp Pro Asp Val Pro Ala Thr Ala 

3105 3110 3115 
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age ttc ggg tgc tgc ate gtg tac cag aac ttc gat teg cac ccg gac 9408 
Ser Phe Gly Cys Cys lie Val Tyr Gin Asn Phe Asp Ser His Pro Asp 



3120 



3125 



3130 



age cga gtc gaa gag cag egg ctg cag ate ggg gtc ttg teg egg aac 9456 
Ser Arg Val Glu Glu Gin Arg Leu Gin He Gly Val Leu Ser Arg Asn 



3135 



3140 



3145 



tac gag get att aat gag ggg etc gtg cat gat ctt gtt att get ggg 9504 
Tyr Glu Ala He Asn Glu Gly Leu Val His Asp Leu Val He Ala Gly 



3150 



3155 



3160 



gag teg gag cct gat ggg gat gat ttg agg gtt act gtt gtg gcg aat 
Glu Ser Glu Pro Asp Gly Asp Asp Leu Arg Val Thr Val Val Ala Asn 



3165 



3170 



3175 



3180 



9552 



egg agg ttg tgc gat gag gaa agg ttg aag agg atg ctg gag gag ctg 9600 
Arg Arg Leu Cys Asp Glu Glu Arg Leu Lys Arg Met Leu Glu Glu Leu 



3185 



3190 



3195 



tgt ggg aat att egg get ttg gcg ttg gtt tag 
Cys Gly Asn lie Arg Ala Leu Ala Leu Val 



3200 



3205 



9633 



<210> 2 
<211> 3210 
<212> PRT 

<213> Mycelia sterilia 
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<400> 2 

Met Ser Asn Met Ala Pro Leu Pro Thr Met Gly Val Glu Gin Gin Ala 
15 10 15 

Leu Ser Leu Ser Cys Pro Leu Leu Pro His Asp Asp Glu Lys His Ser 

20 25 30 

Asp Asn Leu Tyr Glu Gin Ala Thr Arg His Phe Gly Leu Ser Arg Asp 

35 40 - 45 

Lys He Glu Asn Val Leu Pro Cys Thr Ser Phe Gin Cys Asp Val He 
50 55 60 

Asp Cys Ala Val Asp Asp Arg Arg His Ala He Gly His Val Val Tyr 
65 70 75 80 

Asp He Pro Asn Thr Val Asp lie Gin Arg Leu Ala Ala Ala Trp Lys 

85 90 95 

Glu Val Val Arg Gin Thr Pro He Leu Arg Thr Gly lie Phe Thr Ser 

100 105 110 

Glu Thr Gly Asp Ser Phe Gin He Val Leu Lys Glu Gly Cys Leu Pro 
115 120 125 



Trp Met Tyr Ala Thr Cys Leu Gly Met Lys Gly Ala Val He Gin Asp 
130 135 140 
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Glu Ala Val Ala Ala Met Thr Gly Pro Arg Cys Asn Arg Tyr Val Val 
145 150 155 160 

Leu Glu Asp Pro Ser Thr Lys Gin Arg Leu Leu He Trp Thr Phe Ser 

165 170 175 

His Ala Leu Val Asp Tyr Thr Val Gin Glu Arg lie Leu Gin Arg Val 

180 185 190 

Leu Thr Val Tyr Asp Gly Arg Asp Val Glu Cys Pro Arg He Lys Asp 
195 200 205 

Thr Glu His Val Ser Arg Phe Trp Gin Gin His Phe Glu Gly Leu Asp 
210 215 220 

Ala Ser Val Phe Pro Leu Leu Pro Ser His Leu Thr Val Cys Asn Pro 
225 230 235 240 

Asn Ala Arg Ala Glu His His He Ser Tyr Thr Gly Pro Val Gin Arg 

245 250 255 

Lys Trp Ser His Thr Ser He Cys Arg Ala Ala Leu Ala Val Leu Leu 

260 265 270 

Ser Arg Phe Thr His Ser Ser Glu Ala Leu Phe Gly Val Val Thr Glu 
275 280 285 



Gin Ser His Asn Ser Glu Asp Gin Arg Arg Ser He Asp Gly Pro Ala 
290 295 300 
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Arg Thr Val Val Pro . lie Arg Val Leu Cys Ala Pro Asp Gin Tyr Val 
305 310 315 320 

Ser Asp Val He Gly Ala He Thr Ala His Glu His Ala Met Arg Gly 

325 330 335 

Phe Glu His Ala Gly Leu Arg Asn lie Arg Arg Thr Gly Asp Asp Gly 

340 345 350 

Ser Ala Ala Cys Gly Phe Gin Thr Val Leu Leu Val Thr Asp Gly Asp 
355 360 365 

Ala Pro Lys Thr Pro Gly Ser Val Leu His Arg Ser Val Glu Glu Ser 
370 375 380 

Asp Arg Phe Met Pro Cys Ala Asn Arg Ala Leu Leu Leu Asp Cys Gin 
385 390 395 400 

Met Ala Gly Asn Ser Ala Ser Leu Val Ala Arg Tyr Asp His Asn Val 

405 410 415 

lie Asp Pro Arg Gin Met Ser Arg Phe Leu Arg Gin Leu Gly Tyr Leu 

420 425 430 



He Gin Gin Phe His His His Val Asp Leu Pro Leu Val Lys Glu Leu 
435 440 445 
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Asp Val Val Thr Ala Glu Asp Cys Ala Glu He Glu Lys Trp Asn Ser 
450 455 460 

Glu Arg Leu Thr Met Gin Asp Ala Leu He His Asp Thr He Ser Lys 
465 470 475 480 

Trp Ala Ala Gly Asp Pro Asn Lys Ala Ala Val Phe Ala Trp Asp Gly 

485 490 495 

Glu Trp Thr Tyr Ala Glu Leu Asp Asn lie Ser Ser Arg Leu Ala Val 

500 505 510 

Tyr He Gin Ser Leu Asp Leu Arg Pro Gly Gin Ala lie Leu Pro Leu 
515 520 525 

Cys Phe Glu Lys Ser Lys Trp Val Val Ala Thr He Leu Ala Val Leu 
530 535 540 

Lys Val Gly Arg Ala Phe Thr Leu He Asp Pro Cys Asp Pro Ser Ala 
545 550 555 560 

Arg Met Ala Gin Val Cys Gin Gin Thr Ser Ala Thr Val Ala Leu Thr 

565 570 575 

Ser Lys Leu His Asn Thr Thr Leu Arg Ser Val Val Ser Arg Cys He 

580 585 590 



Val Val Asp Asp Asp Leu Leu Arg Ser Leu Pro His Ala Asp Gly Arg 
595 600 605 
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Leu Lys Ala Thr Val Lys Pro Gin Asp Leu Ala Tyr Val He Phe Thr 
610 615 620 



Ser Gly Ser Thr Gly Glu Pro Lys Gly He Met He Glu His Arg Gly 
625 630 635 640 

Phe Val Ser Cys Ala Met Lys Phe Gly Pro Ala Leu Gly Met Asp Glu 

645 650 655 



His Thr Arg Ala Leu Gin Phe Ala Ser Tyr Ala Phe Gly Ala Cys Leu 

660 665 670 



Val Glu Val Val Thr Ala Leu Met His Gly Gly Cys Val Cys He Pro 
675 680 685 

Ser Asp Asp Asp Arg Leu Asn Asn Val Pro Glu Phe He Lys Arg Ala 
690 695 700 

Gin Val Asn Trp Val He Leu Thr Pro Ser Tyr He Gly Thr Phe Gin 
705 710 715 720 



Pro Glu Asp Val Pro Gly Leu Gin Thr Leu Val Leu Val Gly Glu Pro 

725 730 735 



He Ser Ala Ser He Arg Asp Thr Trp Ala Ser Gin Val Arg Leu Leu 

740 745 750 
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Asn Ala Tyr Gly Gin Ser Glu Ser Ser Thr Met Cys Ser Val Thr Glu 
755 760 765 

Val Ser Pro Leu Ser Leu Glu Pro Asn Asn He Gly Arg Ala Val Gly 
770 775 780 

Ala Arg Ser Trp He He Asp Pro Asp Glu Pro Asp Arg Leu Ala Pro 
785 790 795 800 

He Gly Cys He Gly Glu Leu Val He Glu Ser Pro Gly He Ala Arg 

805 810 815 

Asp Tyr lie He Ala Pro Pro Pro Asp Lys Ser Pro Phe Leu Leu Ala 

820 825 830 

Pro Pro Ala Trp Tyr Pro Ala Gly Lys Leu Ser Asn Ala Phe Lys Phe 
835 840 845 

Tyr Lys Thr Gly Asp Leu Val Arg Tyr Gly Pro Asp Gly Thr He Val 
850 855 860 

Cys Leu Gly Arg Lys Asp Ser Gin Val Lys He Arg Gly Gin Arg Val 
865 870 875 880 

Glu He Ser Ala Val Glu Ala Ser Leu Arg Arg Gin Leu Pro Ser Asp 

885 890 895 



He Met Pro Val Ala Glu Ala He Lys Arg Ser Asp Ser Ser Gly Ser 

900 905 910 
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Thr Val Leu Thr Ala Phe Leu He Gly Ser Ser Lys Ser Gly Asp Gly 
915 920 925 

Asn Gly His Ala Leu Ser Ala Ala Asp Ala Val lie Leu Asp His Gly 
930 935 940 

Ala Thr Asn Glu He Asn Ala Lys Leu Gin Gin He Leu Pro Gin His 
945 950 955 960 

Ser Val Pro Ser Tyr Tyr He His Met Glu Asn Leu Pro Arg Thr Ala 

965 970 975 

Thr Gly Lys Ala Asp Arg Lys Met Leu Arg Ser lie Ala Ser Lys Leu 

980 985 990 

Leu Gly Glu Leu Ser Gin Asn Val Thr Ser Gin Pro He Glu Lys His 
995 1000 1005 

Asp Ala Pro Ala Thr Gly He Glu Val Lys Leu Lys Glu Leu Trp Phe 
1010 1015 1020 

Leu Ser Leu Asn Leu Asn Pro Asn Ser Gin Asp Val Gly Ala Ser Phe 
025 1030 1035 1040 

Phe Asp Leu Gly Gly Asn Ser He He Ala He Lys Met Val Asn Met 

1045 1050 1055 



Ala Arg Ser Ala Gly He Ala Leu Lys Val Ser Asp lie Phe Gin Asn 

1060 1065 1070 
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Pro Thr Leu Ala Gly Leu Val Asp Val He Gly Arg Asp Pro Ala Pro 
1075 1080 1085 

Tyr Asn Leu He Pro Thr Thr Ala Tyr Ser Gly Pro Val Glu Gin Ser 
1090 1095 1100 

Phe Ala Gin Gly Arg Leu Trp Phe Leu Asp Gin lie Glu Leu Asp Ala 
105 1110 1115 1120 

Leu Trp Tyr Leu Leu Pro Tyr Ala Val Arg Met Arg Gly Pro Leu His 

1125 1130 1135 

He Asp Ala Leu Thr He Ala Leu Leu Ala He Gin Gin Arg His Glu 

1140 1145 1150 

Thr Leu Arg Thr Thr Phe Glu Glu Gin Asp Gly Val Gly Val Gin Val 
1155 1160 1165 

Val His Ala Ser Pro He Ser Asp Leu Arg He lie Asp Val Ser Gly 
1170 1175 1180 

Asp Arg Asn Ser Asp Tyr Leu Gin Leu Leu His Gin Glu Gin Thr Thr 
185 1190 1195 1200 

Pro Phe He Leu Ala Cys Gin Ala Gly Trp Arg Val Ser Leu He Arg 

1205 1210 1215 
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Leu Gly Glu Asp Asp His He Leu Ser He Val Met His His He He 

1220 1225 1230 



Ser Asp Gly Trp Ser He Asp He Leu Arg Arg Glu Leu Ser Asn Phe 
1235 1240 1245 



Tyr Ser Ala Ala Leu Arg Gly Ser Asp Pro Leu Ser Val Val Ser Pro 
1250 1255 1260 

Leu Pro Leu His Tyr Arg Asp Phe Ser Val Trp Gin Lys Gin Val Glu 
265 1270 1275 1280 

Gin Glu Thr Glu His Glu Arg Gin Leu Glu Tyr Trp Val Lys Gin Leu 

1285 1290 1295 



Ala Asp Ser Ser Ala Ala Glu Phe Leu Thr Asp Phe Pro Arg Pro Asn 

1300 1305 1310 

lie Leu Ser Gly Glu Ala Gly Ser Val Pro Val Thr He Glu Gly Glu 
1315 1320 1325 



Leu Tyr Glu Arg Leu Gin Glu Phe Cys Lys Val Glu Gin Met Thr Pro 
1330 1335 1340 



Phe Ala Val Leu Leu Gly Ala Phe Arg Ala Thr His Tyr Arg Leu Thr 
345 1350 1355 1360 



Gly Ala Glu Asp Ser He He Gly Thr Pro He Ala Asn Arg Asn Arg 

1365 1370 1375 
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Gin Glu Leu Glu Asn Met He Gly Phe Phe Val Asn Thr Gin Cys Met 

1380 1385 1390 

Arg He Thr Val Asp Gly Asp Asp Thr Phe Glu Ser Leu Val Arg Gin 
1395 1400 1405 

Val Arg Thr Thr Ala Thr Ala Ala Phe Glu His Gin Asp Val Pro Phe 
1410 1415 1420 

Glu Arg Val Val Thr Ala Leu Leu Pro Arg Ser Arg Asp Leu Ser Arg 
425 1430 1435 1440 

Asn Pro Leu Ala Gin Leu Thr Phe Ala Leu His Ser Gin Gin Asp Leu 

1445 1450 1455 

Gly Lys Phe Glu Leu Glu Gly Leu Val Ala Glu Pro Val Ser Asn Lys 

1460 1465 1470 

Val Tyr Thr Arg Phe Asp Val Glu Phe His Leu Phe Gin Glu Ala Gly 
1475 1480 1485 

Arg Leu Ser Gly Asn Val Ala Phe Ala Ala Asp Leu Phe Lys Pro Glu 
1490 1495 1500 



Thr He Ser Asn Val Val Ala He Phe Phe Gin He Leu Arg Gin Gly 
505 1510 1515 1520 
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He Arg Gin Pro Arg Thr Pro He Ala Val Leu Pro Leu Thr Asp Gly 

1525 1530 1535 



Leu Ala Asp Leu Arg Ala Met Gly Leu Leu Glu He Glu Lys Ala Glu 

1540 1545 1550 



Tyr Pro Arg Glu Ser Ser Val Val Asp Val Phe Arg Lys Gin Val Ala 
1555 1560 1565 

Ala His Pro His Ala Phe Ala Val Val Asp Ser Ala Ser Arg Leu Thr 
1570 1575 1580 

Tyr Ala Asp Leu Asp Arg Gin Ser Asp Gin Leu Ala Thr Trp Leu Gly 
585 1590 1595 1600 

Arg Arg Asn Met Thr Ala Glu Thr Leu Val Gly Val Leu Ala Pro Arg 

1605 1610 1615 



Ser Cys Gin Thr Val Val Ala He Leu Gly He Leu Lys Ala Asn Leu 

1620 1625 1630 



Ala Tyr Leu Pro Leu Asp Val Asn Cys Pro Thr Ala Arg Leu Gin Thr 
1635 1640 1645 



He Leu Ser Thr Leu Asn Arg His Lys Leu Val Leu Leu Gly Ser Asn 
1650 1655 1660 



Ala Thr Thr Pro Asp Val Gin lie Pro Asp Val Glu Leu Val Arg He 
665 1670 1675 1680 
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Ser Asp He Leu Asp Arg Pro He Asn Gly Gin Ala Lys Leu Asn Gly 

1685 1690 1695 

His Thr Lys Ser Asn Gly Tyr Ser Lys Pro Asn Gly Tyr Thr His Leu 

1700 1705 1710 

Lys Gly Tyr Ser Asn Leu Asn Gly Tyr Ser Lys Gin Asn Gly Tyr Ala 
1715 1720 1725 

Gin Leu Asn Gly His Arg Glu Arg Asn Asn Tyr Leu Asp Leu Asn Gly 
1730 1735 1740 

His Ser Leu Leu Asn Gly Asn Ser Asp He Thr Thr Ser Gly Pro Ser 
745 1750 1755 1760 

Ala Thr Ser Leu Ala Tyr Val He Phe Thr Ser Gly Ser Thr Gly Lys 

1765 1770 1775 

Pro Lys Gly Val Met Val Glu His Arg Ser He He Arg Leu Ala Lys 

1780 1785 1790 

Lys Asn Arg He He Ser Arg Phe Pro Ser Val Ala Lys Val Ala His 
1795 1800 1805 



Leu Ser Asn He Ala Phe Asp Ala Ala Thr Trp Glu Met Phe Ala Ala 
1810 1815 1820 
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Leu Leu Asn Gly Gly Thr Leu Val Cys He Asp Tyr Met Thr Thr Leu 
825 1830 1835 1840 

Asp Ser Lys Thr Leu Glu Ala Ala Phe Ala Arg Glu Gin I le Asn Ala 

1845 1850 1855 

Ala Leu Leu Thr Pro Ala Leu Leu Lys Gin Cys Leu Ala Asn He Pro 

1860 1865 1870 

Thr Thr Leu Gly Arg Leu Ser Ala Leu Val He Gly Gly Asp Arg Leu 
1875 1880 1885 

Asp Gly Gin Asp Ala He Ala Ala His Ala Leu Val Gly Ala Gly Val 
1890 1895 1900 

Tyr Asn Ala Tyr Gly Pro Thr Glu Asn Gly Val lie Ser Thr He Tyr 
905 1910 1915 1920 

Asn He Thr Lys Asn Asp Ser Phe He Asn Gly Val Pro He Gly Cys 

1925 1930 1935 

Ala He Ser Asn Ser Gly Ala Tyr He Thr Asp Pro Asp Gin Gin Leu 

1940 1945 1950 

Val Pro Pro Gly Val Met Gly Glu Leu Val Val Thr Gly Asp Gly Leu 
1955 1960 1965 



Ala Arg Gly Tyr Thr Asp Pro Ala Leu Asp Ala Gly Arg Phe Val Gin 
1970 1975 1980 
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He Met lie Asn Asp Lys Ala Val Arg Ala Tyr Arg Thr Gly Asp Arg 
985 1990 1995 2000 

Ala Arg Tyr Arg Val Gly Asp Gly Gin He Glu Phe Phe Gly Arg Met 

2005 2010 2015 

Asp Gin Gin Val Lys He Arg Gly His Arg He Glu Pro Ala Glu Val 

2020 2025 2030 

Glu Arg Ala He Leu Asp Gin Asp Ser Ala Arg Asp Ala Val Val Val 
2035 2040 2045 

He Arg His Gin Glu Gly Glu Glu Pro Glu Met Val Gly Phe Val Ala 
2050 2055 2060 

Thr His Gly Asp His Ser Ala Glu Gin Glu Glu Ala Asp Asp Gin Val 
065 2070 2075 2080 

Glu Gly Trp Lys Asp Phe Phe Glu Ser Asn Thr Tyr Ala Asp Met Asp 

2085 2090 2095 

Thr He Gly Gin Ser Ala He Gly Asn Asp Phe Thr Gly Trp Thr Ser 

2100 2105 2110 

Met Tyr Asp Gly Ser Glu He Asn Lys Ala Glu Met Gin Glu Trp Leu 
2115 2120 2125 
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Asp Asp Thr Met Arg Thr Leu Leu Asp Gly Gin Ala Pro Gly His Val 
2130 2135 2140 

Leu Glu He Gly Thr Gly Ser Gly Met Val Leu Phe Asn Leu Gly Ala 
145 2150 2155 2160 

Gly Leu Gin Ser Tyr Val Gly Leu Glu Pro Ser Arg Ser Ala Ala Thr 

2165 2170 2175 

Phe Val Thr Lys Ala He Asn Ser Thr Pro Ala Leu Ala Gly Lys Ala 

2180 2185 2190 

Glu Val His Val Gly Thr Ala Thr Asp He Asn Arg Leu Arg Gly Leu 
2195 2200 2205 

Arg Pro Asp Leu Val Val Leu Asn Ser Val Val Gin Tyr Phe Pro Thr 
2210 2215 2220 

Pro Glu Tyr Leu Leu Glu Val Val Glu Ser Leu Val Arg He Pro Gly 
225 2230 2235 2240 

Val Lys Arg Val Val Phe Gly Asp He Arg Ser His Ala Thr Asn Arg 

2245 2250 2255 

His Phe Leu Ala Ala Arg Ala Leu His Ser Leu Gly Ser Lys Ala Thr 

2260 2265 2270 



Lys Asp Ala He Arg Gin Lys Met Thr Glu Met Glu Glu Arg Glu Glu 
2275 2280 2285 
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Glu Leu Leu Val Asp Pro Ala Phe Phe Thr Ala Leu Leu Gin Gly Gin 
2290 2295 2300 

Leu Ala Asp Arg He Lys His Val Glu He Leu Pro Lys Asn Met Arg 
305 2310 2315 2320 

Ala Thr Asn Glu Leu Ser Ala Tyr Arg Tyr Thr Ala Val He His Val 

2325 2330 2335 

Arg Gly Pro Glu Glu Gin Ser Arg Pro Val Tyr Pro He Gin Val Asn 

2340 2345 2350 

Asp Trp He Asp Phe Gin Ala Ser Arg He Asp Arg Arg Ala Leu Leu 
2355 2360 2365 



Arg Leu Leu Gin Arg Ser Ala Asp Ala Ala Thr Val Ala Val Ser Asn 
2370 2375 2380 

lie Pro Tyr Ser Lys Thr He Val Glu Arg His Val Val Glu Ser Leu 
385 2390 2395 2400 

Asp Asn Asn Asn Arg Glu Asn Thr His Arg Ala Pro Asp Gly Ala Ala 

2405 2410 2415 



Trp lie Ser Ala Val Arg Ser Lys Ala Glu Arg Cys Thr Ser Leu Ser 

2420 2425 2430 
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Val Thr Asp Leu Val Gin Leu Gly Glu Glu Ala Gly Phe Arg Val Glu 
2435 . 2440 2445 

r 

Val Ser Ala Ala Arg Gin Trp Ser Gin Ser Gly Ala Leu Asp Ala Val 
2450 2455 2460 

Phe His Arg Tyr Asn Leu Pro Thr Gin Ser Asn Ser Arg Val Leu lie 
465 2470 2475 2480 

Gin Phe Pro Thr Glu Asp Gly Gin Thr Arg Arg Ser Ala Thr Leu Thr 

2485 2490 2495 

Asn Arg Pro Leu Gin Arg Leu Gin Ser Arg Arg Phe Ala Ser Gin He 

2500 2505 2510 

Arg Glu Gin Leu Lys Ala Val Leu Pro Ser Tyr Met He Pro Ser Arg 
2515 2520 2525 

He Val Val He Asp Gin Met Pro Leu Asn Ala Asn Gly Lys Val Asp 
2530 2535 2540 

Arg Lys Glu Leu Thr Arg Arg Ala Gin He Ala Pro Lys Ser Gin Ala 
545 2550 2555 2560 

Ala Pro Ala Lys Pro Val Lys Gin Val Asp Pro Phe Val Asn Leu Glu 

2565 2570 2575 

Ala He Leu Cys Glu Glu Phe Ala Glu Val Leu Gly Met Glu Val Gly 

2580 2585 2590 
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Val Asn Asp His Phe Phe Gin Leu Gly Gly His Ser Leu Leu Ala Thr 
2595 2600 2605 

Lys Leu Val Ala Arg Leu Ser Arg Arg Leu Asn Gly Arg Val Ser Val 
2610 2615 2620 

Arg Asp Val Phe Asp Gin Pro Val He Ser Asp Leu Ala Val Thr Leu 

2635 - 2640 



625 



2630 



Arg Gin Gly Leu Thr Leu Glu Asn Ala He Pro Ala Thr Pro Asp Ser 

2650 2655 



2645 



Gly Tyr Trp Glu Gin Thr Met Ser Ala Pro Thr Thr Pro Ser Asp Asp 

2660 2665 2670 



Met Glu Ala Val Leu Cys Lys Glu Phe Ala Asp Val Leu Gly Val Glu 
2675 2680 2685 

Val Ser Ala Thr Asp Ser Phe Phe Asp Leu Gly Gly His Ser Leu Met 
2690 2695 2700 

Ala Thr Lys Leu Ala Ala Arg lie Ser Arg Arg Leu Asp Val Pro Val 

2715 2720 



705 



2710 



Ser He Lys Asp He Phe Asp His Ser Val Pro Leu Asn Leu Ala Arg 

2725 2730 2735 
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Lys He Arg Leu Thr Gin Ala Lys Gly His Glu Ala Thr Asn Gly Val - 

2740 2745 2750 

Gin He Ala Asn Asp Ala Pro Phe Gin Leu He Ser Val Glu Asp Pro 
2755 2760 2765 

Glu He Phe Val Gin Arg Glu He Ala Pro Gin Leu Gin Cys Ser Pro 
2770 2775 2780 

Glu Thr He Leu Asp Val Tyr Pro Ala Thr Gin Met Gin Arg Val Phe 
785 2790 2795 2800 

Leu Leu Asn Pro Val Thr Gly Lys Pro Arg Ser Pro Thr Pro Phe His 

2805 2810 2815 

He Asp Phe Pro Pro Asp Ala Asp Cys Ala Ser Leu Met Arg Ala Cys 

2820 2825 2830 

Ala Ser Leu Ala Lys His Phe Asp He Phe Arg Thr Val Phe Leu Glu 
2835 2840 2845 

Ala Arg Gly Glu Leu Tyr Gin Val Val Leu Lys His Val Asp Val Pro 
2850 2855 2860 

He Glu Met Leu Gin Thr Glu Glu Asn He Asn Ser Ala Thr Arg Ser 
865 2870 2875 2880 



Phe Leu Asp Val Asp Ala Glu Lys Pro He Arg Leu Gly Gin Pro Leu 

2885 2890 2895 
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He Arg He Ala lie Leu Glu Lys Pro Gly Ser Thr Leu Arg Val He 

2900 2905 2910 

Leu Arg Leu Ser His Ala Leu Tyr Asp Gly Leu Ser Leu Glu His He 
2915 2920 2925 

Leu His Ser Leu His He Leu Phe Phe Gly Gly Ser Leu Pro Pro Pro 
2930 2935 2940 

Pro Lys Phe Ala Gly Tyr Met Gin His Val Ala Ser Ser Arg Arg Glu 
945 2950 2955 2960 

Gly Tyr Asp Phe Trp Arg Ser Val Leu Arg Asp Ser Ser Met Thr Val 

2965 2970 2975 

He Lys Gly Asn Asn Asn Thr Thr Pro Pro Pro Pro Pro Gin Gin Gin 

2980 2985 2990 

Ser Thr Pro Ser Gly Ala His His Ala Ser Lys Val Val Thr He Pro 
2995 3000 3005 

Thr Gin Ala Asn Thr Asp Ser Arg He Thr Arg Ala Thr He Phe Thr 
3010 3015 3020 

Thr Ala Cys Ala Leu Met Leu Ala Lys Glu Asp Asn Ser Ser Asp Val 
025 3030 3035 3040 
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Val Phe Gly Arg Thr Val Ser Gly Arg Gin Gly Leu Pro Leu Ala His 

3045 3050 3055 

Gin Asn Val He Gly Pro Cys Leu Asn Gin Val Pro Val Arg Ala Arg 

3060 3065 3070 

Gly Leu Asn Arg Gly Thr Thr His His Arg Glu Leu Leu Arg Glu Met 
3075 3080 3085 

Gin Glu Gin Tyr Leu Asn Ser Leu Ala Phe Glu Thr Leu Gly Tyr Asp 
3090 3095 3100 

Glu He Lys Ala His Cys Thr Asp Trp Pro Asp Val Pro Ala Thr Ala 
105 3110 3115 3120 

Ser Phe Gly Cys Cys He Val Tyr Gin Asn Phe Asp Ser His Pro Asp 

3125 3130 3135 



Ser Arg Val Glu Glu Gin Arg Leu Gin He Gly Val Leu Ser Arg Asn 

3140 3145 3150 

Tyr Glu Ala He Asn Glu Gly Leu Val His Asp Leu Val lie Ala Gly 
3155 3160 3165 

Glu Ser Glu Pro Asp Gly Asp Asp Leu Arg Val Thr Val Val Ala Asn 
3170 3175 3180 

Arg Arg Leu Cys Asp Glu Glu Arg Leu Lys Arg Met Leu Glu Glu Leu 
185 3190 3195 3200 
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Cys Gly Asn He Arg Ala Leu Ala Leu Val 



3205 



3210 



<210> 3 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: concensus sequence 
<400> 3 

Trp Thr Ser Met Tyr Asp Gly 
1 5 



<210> 4 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: concensus sequence 



<400> 



4 



Val Val Gin Tyr Phe Pro Thr 



5 
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<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for cyclic depsi peptide 
synthetase gene 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for cyclic depsipeptide 
synthetase gene 



<400> 5 



tggacnwsna tgtaygaygg 



2G 



<400> 6 



gtnggraart aytgnacnac 



20 



<210> 7 
<211> 30 
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<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence -.primer for cyclic depsipeptide 
synthetase gene 



<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer for cyclic depsipeptide 
synthetase gene 



<400> 7 



gcggaattaa ccctcactaa agggaacgaa 



30 



<400> 8 



gcgtaatacg actcactata gggcgaagaa 



30 



<210> 9 



<211> 41 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence rprimer for cyclic depsipeptide 
synthetase gene 



<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for cyclic depsipeptide 
synthetase gene 



<400> 9 



agcatcggat cctaacaatg ggcgttgagc agcaagccct a 



41 



<400> 10 



tttgcttcgt actcgggtcc t 



21 



<210> 11 



<211> 42 



<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence rprimer for cyclic depsipeptide 
synthetase gene 
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<400> 11 



agcatcggat cctaacaatg tcaaacatgg caccactccc ta 



42 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for cyclic depsipeptide 
synthetase gene 



<210> 13 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer for cyclic depsipeptide 
synthetase gene 



<400> 12 



gcatcgcgat actagagaag 



20 



<400> 13 

agcatcgaat tcggatccct aaaccaacgc caaagcccga at 



42 
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<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 14 

ctcaaaccag gaactctttc 

<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 15 

gacatgtgga aaccacattt tg 

<210> 16 
<211> 29 
<212> DNA 



Sequence: primer for Abpl gene 



20 



Sequence rprimer for Abpl gene 



22 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for Abpl gene 
<400> 16 

ggggaattcg tgggtggtga tatcatggc 



<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencerprimer for Abpl gene 



<400> 17 

gggggatcct tgatgggttt tggg 24 



<210> 18 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer for Abpl gene 
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<400> 18 

gggggatcct aaactcccat ctatagc 

<210> 19 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



27 



<220> 

<223> Description of Artificial Sequence: primer for Abpl gene 
<400> 19 

gggtctagac gactcattgc agtgagtgg 29 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for Abp 1 gene promoter 



» 



<400> 20 

tgatatgctg gagcttccct 



20 
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<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer for cyclic depsipeptide 
synthetase gene 

<400> 21 

gcacaacctc tttccaggct 20 



